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There's eno net Of gears thatdemands a spe- 
cialized lubricant of exactly the right dis- 
co sky. Too heavy— a ad the Jocki ng eieme n e s 
slip. Too light— disastrous wear occurs. 
Each car and each temperature range re- 
quires its special type of transmission oil. 
Texaco Certified Lubroiicn gives you. 
the most effective lubricant for every part. 

Take Texaco Marfak Grease* for in- 
stance. There is nothing like it for many 
types of shackle and for high-pressure 
chassis pans. It protects the bearings long 



after other grease lubricants have Com- 
pletely broken down. No pan is ever over- 
looked at Texaco Certified Stations. 
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bearing has this outstanding achievement 



on your own car’s performance? Ask your 



dealer or service station 



attendant 
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Lawn Kiii’niturre — jnu can twHi -H2D 

1 -iwn SiEP™-wcHidep J-ups support . , 119 

Linol*p*i — r-rfiniskinR old . . 3 ]J 

Models-— -"'So Hrtign oF the Seas" ..... I U 7 

Fjiinlfl and Fatutins 

fipfslyinu: she Mac vriikascE smearing SEain or. i-prfa<e. ton 



stain blcrnis BSpw&inJ inter heartwuod 

FlioEftfjTHph-y 

prinimg pbpspi on 6loth .... f 

Enhinc photos overhead tit crowd 
tbumbcacka aid in trimniinfl parvrhTonsitLC Films 
Flans — Lrun feuLde Ecr 

FoyLcry— autuinatir chi: hen wateree . . . . 

Ruprs — oitclolk keeps, From slipping 
Sanil IHdk — *. nd wadisc -popi. portable, shadpd . . . 
Saws and Sawing^-hJadc prevents From bind in 
Sctpfeii U-in&T— email tunnel pTOS'idcs escape For flies 
Sen Shells — Lifelike decaraESQba niaile From 
Sprinkler — f(sr flavors made or pip* and fillings 
Steplazldcr- — ‘preventtn r. freevt lipping pn cufi :,mrni-i.' 
W«tlH — tiJol for ctittins, under Fen-Eta 
Wheelhasrow-™ brake fl*i. com rolled hy thumb 
Windcnill, Dutch — bouses garden eooIj . 
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Si FOP KOTES 
Automc hiler., Fr-ii.m lr-fr 

bvJt used as bushing poller 3 50- 

repair kli built At side of oil pit tou 

LSi 



rtplsring springs in raLvc-ln-head d-if Asotbr 
Aotoir>ibilei. Wheels — jnck serves as puller for rear 



-Hi 

.li5 



/ir? 

g 

1* s 



Bi.tliy — lengthening thre-ad on, Mill lini|>ei>vfAed tool . 
Camera 

metal pocket on plalc, :-u. !■! - Jark nlide 14* 

visual I n I.'- i-i- device Fnr movie .... . , U-H 

Carburetor — inserting anaall hCit-ivs Fn , C4t 

Clamps 

esb-inet. strong, from pipe and fi!|tip(j 3 . ten 

improvised, lor eni'epfg lodptn . ifc-a 

Culrivaior — eat apiniUCs and boba adapted io . . . . . J 42 
Drafting— bead keep* eompsts ftsm making large hole 

it* piper Lii 

rillpress-— horsiig aiushenvrii for MS 

Fiab Mil Fishing — new minnow paiL keeps bth AUvs rSt 
Gate— ^ adjustable, Eje vtr><k pens operated by lever 140 
G*u*e — eurtace^ for rnugh wor k . . i 

Gear— Eeerh cue hjh smalt worm wheel with tap tkq 

Grinding — device helps in hevdtm edges of tools 3 tin, 
H<im* Ktillillhg — ruiy home for seven hundred dbllirA . 146 
Ice— disErihuElnjr tlPEkom mounted -an old Eruck l.itt 

Knife — improvised, for slicing iieLit. 

Lapphig — o>|:-lnvical iic-cketa . . 19 9 

Lathe 

aiisehnrivitt lor chuck apteds up produciicn I fi.t 

chudci. adapting to other sbep ii'JKbinas .... . . . ]tj. 



dirt 



coiLii'.g long itirfag or small 
iTreguLar inside surfaces bored e=i 
left-hand ihread (M by r-rverving dfrection oF 
Litvvl — Rishlight rarTted in end ot 
Mackines^pui vriEh pivoEtri k ( y in nuirkly removed 
CJuiljesird Motor* — uerviting, lo increase sipAfci] 
Pantograph— haj wide range of Adjua-iipent . . 

FVoktt* — device smooths lyrinkles front 
I-' jmp — gasoLine, driven hy truck wheel . 

Rack — Fur storing welding Ecrefrcj 

keaisiEi — iiicfeasiii^; e|^b i:J p|]vt ... 

Sand R Insting — sin: pic gun For kg In work 
fiawa anil Sawlfi^- — J*n^sh (sirge, improvised 
3crmi. Power — improvised, handles saoil ami 
Screw Mdthiinf — repatrinis Cbllels un . . ” 

Scythe— rubber hose protects hladt 
Soldering — magnet helps solder sheet iron. 

Stant|:« — meral-mafklriz, holdef for 
Tapis — alternating taper and bottom, prevpnit bfCAkage 
ThermortiUpli Pyronsettri — how io make .... 

Toed Box — holding augers and hits Fight In lid of 
Tool Cabinet — evOtioR Of dish hmrTOiv makes 
True lor— g uide an, helps in drilling gralh 
Tree — ruhbeT protiCtA. aglinst insulal-ars . 

Water RimiA — under road bed 
! Hi r eLdLnS’Tooch Heads — repairing tinker. 

Windows — iueilcin cupa help lo moving large place- 
mans 

Woodworking — device captcA JfreA.ul* r-sh*ped wnrfc on 
P»P« . . 
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C '$EV£RAL YEARS AVJ1 W6 SAt dflWfl t(J figure W‘hat 
we wanted from life — Margaret and 1. And co 
reach tile comfortable scale of living we lud set 
out hearts oil, We found it WOuld take 55000 <1 
year! That seemed impossible, it was so much 
more than I was mating, but we had faith, 
f 'I enrolled with the International Correspon' 
dertw Schools and started studying at Lome, 
our months the boss asked what had 



happened to me, and 1 told him. That day I 
got the first of my promotions. 

M Due to business condirions, I haven’t quite 
reached that $5000 goal ’'but I’m making a good 
living right now and hope Co realise our dream 
when things Cure! to the better.' 1 

In one hour a day of your Spare time, the L C, S. 
can help you prepare yourself for bigger pay, Sec 
your own goal. We can help you reach it 



NTERNATlONAL CORRESPONDENCE SCHOOLS 



“Tht U Hi frit ml Univtnitf r ]? QK 5*5J-tS, SCRANTON, PENNA. 

Without nOXl ar dhligatiwr], please Ni'SLcl me a injiy nf your booklet, "VIkh Wins 
(rod Why,' 1 ami fulE parhimlars about 'h:i Huhjsct before ivhiiii I have marked X: 
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} ■TicciLmriur and U-ti>3ar 
1 HU mil .ir.il l.inhf-.iiiiziii 
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'l EDrcIrw I iuliUiic 
) W-eldkat x!l'vri.rir ami Uu 
) I ■ "i i ! dliii|i Biurp«=.La 
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0 L : 'Trp-j-riT-rl M’a.iimiM'rCur. 
0Tn.‘fTv= .\LliiucujEu 1 

□ fowua-tuqr 



TECHNICAL, AND 

TVInfp-iaph P.ncirrHr 
T«lr^ir~-u W nrk. 

Mivh.imi .il E^liii^r 

Mwhnnk-iJ JJEfirMnifeo 

M iL'Iiiuiil □ i'.u.i. m akee 

l-ViLLrrmm.krr 

l‘!7«a|sl Mr Ll Tnarm i Lb 
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Hbram Fillip 
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□ 

U 

□ 

r At-iiiam E-incinr* 
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IKDUHTFHAL 
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U iSurvryLZLf xu_ Mj-ypipj 
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IS" fe V Lib 1 be U 
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Tuccilii Ovrnmr nr EcrpL. 
CaLb:-a Mic-ulni-luna^r 
iVrH.>ii Mnnii iii-’CiinnK 
Agrii til L'.t# □ t rill - , 4 iTo-wing 

IWUT FAPmlmz; □ iLaaiki 
.’•Em ih# EbgLuvf 
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C V, 
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ELECTRICAL 

ENGINEERING 

Complete Course in One Year — Theory and Practice Combined; 

Underlying Prindptu Emphnlitd — Non -EitentLale Ontltliil 



.A ciwcke, cnirncbmiive mui» in Electricl Enguiurinp complete In nn# wdJ*®s j'par, in jsw-- 
j::j;h eatnCd, •IntbiliOua ywiiK n:ra til li hi >l«J time lor ai'«' UppOrLuaiELkti it I lie i-li<clrira! firlil. 

Theory uui puttice clmw-ly inlfTwot'en Io claHtrnorn and laboratory. Mhthrma.lirei, yurt nee ring 
Crnwjr-K anil LtireH&l'Mt ttHr|*-nrurJi. SloJcnls cOraLriKl nnturs. imi-lll u iri.it and tesL «?Fclrica] rai- 
iKiMny. 10 years 5 tmrisie. UsMrtl yop PBHiLmtira i Mining, in piinlniiiii! dm*. fliadualfn nir 
qualified 1o fniff the rlcc1ric.il field nt cote. 

PREPARE YDl'KSELF N'OW Fur future iippurlurilks wlndSi wilt surely accompany a Mrviv-el sf 
business in Keneral anil new .'li.Llrii.sil edivilin in particular 

FlreprooE rlrn rii irm i«, dining hall, lakct.ilnrice ond rbnps. li-ILis. Lrrii rn-:l men. bald respansitlE 
ti-! riL'.ical ami executive pcoilkma. 

iii nqUrlt 

BLISS ELECTRICAL SCHOOL 






317 Takama flve. 



Washington, D. C. 




Mount 
Birds 



Animals 



» fiit 

Tctirtll 



UlfJt ttfccji 

you TAXIDERMY, 

quickly, or htirnc. 

Eiuvr t'.rjr Lruiihicn. [jiTn 
Lj muunL kJL wild H-nmn- Hnrl ninirmlR binli 
*nlm:LH. Fun piniS fiwlnl I— 

P Rfl F rrs-l'em dpleudld pfOUu rraa ip ire 

Free Book 

nonareii* or line pii> 
turn. The ONLY ten I tfesSJcriay KbDO] In Lit* WuhiJ wU3 

tetri’! TMJ Ud lUDFinlH iumdL Write till uiinuLa (nr 
Cfir Fill Bmh L ALhEh ynur bjp 

ft W- Sciwn] of I andtrmy, Jhp|. Bill, Omaha, Nik 



ARTISTS MAKE MONEY 

FLnrl rv.it yn.ir nftbUty. Fond i.:nie. ngn, nccupritian ar.d. nddreen 

\ta Fivifi VtoMiUttl Art T«L 

F.dSrjF Sehnnli. Ini.. T 1 U Uni IdkfT 61 *. _ Mliinupelli, Mlrtfl. 




riUMKLIK IHSTITOTC 

0*|r LIT4. iKbHta. I 



$1260 TO $3400 

MEN— BOYS , 

U P jjb-^ (V.iV.nw; ftlJ IIH Ujb alOnsiMil 

rmTTupdiatflFy ^ C£T*i.i* l**hn. 

Riall CnurJD-r, J* 

HIRE jWnM. ..JJ .. LB I.IM. 1 . irrmr.ii. ...... .. , 




Be a DENTICIAN 

Lt»u At hii i hi to ma/kq Crtwni, Piet », 
Hr Mines-' nrh. etc., Icr Dentists. Enny 

praitb i - l wny k- LitfiTI'i I'nWlllLDittd (IfTlticlJy 
it bnenu in spine time. Full retu-lp- 
tni-hir >jf rnKilsL and iiLn.ierEn.Lsi in- 
eiud'Ml with CDiirne FREE. Low 
I ill. -i, Ti'rLln trtf FREE 

■ BOOK ibnwt re. Is snunnr-niUiflg urn- 
sJ lessi -li : bet is out oil er ted bit ■■ma-li-iiu 
i ncn." _ 

McCoirit Sc-hcol «l m#eNartl«<l tl*ntl*try 
Dnad II. 0*M- STS 
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PHOTO-ENGRAVING m 



We Furni sh 4P qcLTimt ut axlirkk Lnclld 

LbJ illgi yt*i« 'rjrninj +i*«r» wllh inpj, Tcu 

.Lit lithe. WK«d TEU Li>i litjlwd Ifcf mu f » 4 f 1 i^lidi 
!HE [ip[| lEdiEHdiol Iriiniu rJU On qil^nitil Juju 
■ In'H I — . - “ 




Jdi-t'irifor-ii _ _ 

ITiilR Eppvrt iniUn lai*i IbU U| *kh*f iHlinTF Ci'T 

uia LU'II c ' I 



l*lE»h(»»Urj Fhaix XEirj.ir^ i 

ibu etbur iMwii I 
d JdKliaiw-M rtfM'd bli i! 

wn 



Tirluri til 

«r i t : l - lux [fwd MTUijr vaiii IttrLdif Tnu 
A wypn ; i-li ! - il'Inj for but ILluInMl raulof vu BBfrand bo 

pnm Lt-CYR fi.r.i."r ^qi.:ruit: iuci u n firuik ?ni »UJ Ut ll ittip-'Ht 10 41 J 
IP | ty liT uirlH t 4 br wnLaf. 

wdl T(n HO H Aunjn «EbEM| if Fhiu. Ii^rjini^lipF, 1 ?). 1 





Employment - 

Getting the Job You Want 



LnlussnEiEt Y?*e. ’■itlMEil eMIaallnn-r !•:. cf T .™--.1 Students — 
lfj«t lUKn f .1 wnnlr'jkWKirlcI in DMlLlDC. b"«CH kill Fiiginterial, 
T~i 1 1 ni'EK VI Uiuuvnvrsit, iFlll'dins’. W bS-rrhnjii=il 
l-slste ti- mi ii inicrutH ynu.1 — and 



■ i.nd « 4 t< THhm 

. la "w 

:nddt, UlllVlinS'. W M-rrlmnlaL B 

-,.i=rtitd ynu.1 — and Jykrtlx'e 
iH-xvice,'' dliarrniK hour in: bdprMl buadmild to necure pawl jot>i 

Anvqrlcnn Sehoul, &d|rt. C 0 -+ 7 . PfmiIiISI 4 l.,Ch'r.l,:> 



HprtllL. 3 limtBCT. Illr, 

^bthlftllE DllVWfllb.. lEWICU. 
tlFllUS frtT fOllECrrCIW. Mnllli 
p'lritf ii pJntviii. rilnrJe nldon 
■psrt with my ScobrcrlftBi. f«W»w u-lr* Ihdow inrJ- 

'“'Xn'.' ^nC^Tr:' « ALM VnWeIt™ 

IMpl. *, daj 1434 . Ipw «*«♦■ 



WHY NOT * 

I hii|/y Ki I i Tn ! /■»'■ 'J ut I 

fh 11 4* |7 nch , 



WANT A JCB? 

Fend 311 . jnrbiiiiiLlei "BELLI^O TOURARI-F-" Tullfranetlr H"T 
i ii [irenmd Ttni rani i nil turn quickly owu red pre>lri'>'‘* tijr rolLmnnc 
ti:nj> lUPnli* InrixurttolW. Tull* uaUnyer'a 4 wnlMh»«hM 

SUCCESS. Inc., 1 «C S. Bmidniy, Ul Ainrtei. Cjlllumla 
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To the man who is worried 
about this Depression 




T ins itsci't 1 bi-s; lime Lei wjisLi! word* Or to 
Ignore facts, This- depression lias already 
put many men cut uf work, and threatens (he 

Corning power cl Qthgrs who Still dr;sw pqiy. 

It'a useless to shut our cyea to it, so why try? 

Ort the Contrary, let's (noe Lhu facts, calmly 
and without fear. Iwrt's imntjrae the situation, 

;is in;in to ::i;im. :md fmd Out V.liut jNfti Cum ilu 

to escape the depression, and perhaps tttit 
late ail tauten a/ it 

In the Amt place, even whim prosperity 
returns, many of the now unemployed will 
nut he much better off. It'a not the business 
depression that » beating them— they arc 
writing: tinder n d^prtSK»up ALL llmr lives. 
Fur they me trying to wrest a living from a 
world that asks more than they have to oiler. 

Vi bat business, wants today- end mil. pay 
myprrre to t<i — pb RCSULTSt And 31 a man 
can't deliver— wrfl. It's only a Question of 
time befen’e he La replaced by a man who can. 

But if you can accept tho challenge — If you 
arc prepared lo deliver resu Us. this deprasion 
can he it blessing In -dls^ui^e — act opportunity 
to climb the Judder, with the- way all cleared 
for you, Never has business ™ Stanching 
more eitpHiy for ability, knowledge :mrf 
ttflinlpK. 

Maybe it does not appear that way to you, 
right now. But look around and you will see it, 
You will see that in this crisis the trained man 
has sulTcrcd Ear Less than others. Indeed, in 
many cases* he has- forged ahead. Iras evnt won 

ihkh.-s mvd promotions and ia =■ 11 s^l for ilu- 
trLiu L.ivJi m.l:; upjKirtUnltics th .at will inevitably 
come with returning good times. 

But lot’s yet down to cases— letters re- 
ceived during the lust few month:; — Ku that 
you may see otactly what wc mean — 

These Men Are Bentuifl 
ihe DepreBBtOQ 



J. II. W., Mndilgim- writes. '"I tuivp lirui 
promoted — just osio week after myBupcr- 
jnfendvnt learned I was Inking LaSalle 
, training in my spare time, lie made a 
l ch: i icc for me by Jetting out a man who 
a wo • not accurate in his wnrk,” 

&l U. P. F., 1 1 linois, “Thauka to my traln- 
!■ iajj wilh you, 1 hove bt&i advluiced 

1 



to head of l he bookkeeping department* 
Please recommend one- of your students to 
lill my old job." 

F, A,, Ontario, '"About three wevtks pgO. 
our superintendent told me the company bud 
a letter from LaSalle about my training. lie 
then toldl me that the ETianrigcr had hwin, look-- 
Lng fnfa pi.-ip ty fill « vncmcy ;md yuu.r letter 
had won the place fur me.” 

E. S.. Ohio, ""The fact that I have increased 
my salary and hnvo been promoted to the 
managership in the face of the depression is. 
I think, ample proof of the value of my 
Laballc training." 

J. L , California, "l have just been p™* 
crioli-ci lo Aaai s La nt Traffic; Manager (thanka 
lo LaEkiJSe>. An increase in salary came with 
the promotion. 3 consider this pretty good 
during this | ioricx J of wage cutting and 
economy-" 

Who! About You? 

But enough of talking about others. You arc 
interested, after all, in knowing whether you 
c;in hunt L I iL! depression. 

It. depends on the kind of man you arc. 
Many men prefer lo take a licking in silence. 
They Eire v>tillw£ for tins return ul prosperity, 
llien. so Ulcv t ni ni. they w-LLl make up the 
ground they lost. 

I£ ynt! belong (n this class- of Ll wuJtcra,” 
this message will not interest yon. OlindctiortS 
will improve, iir.il tStosC content to ride up 
and dow n ou the business wave will en joy 
another temporary period of lessened appre- 
hension and trouble. 

But If you Itt-JoELg t&tlie other da 38 — if you 
are in earnest about winning back whatever 
reduction in income you have suffered and 
moving up into the higher s^ilnry brackets, if 
wk( iue ddimMiiLLJcl to get ready for the big 
jobs that will bo src.fcM.i 2 men, then this is 
faitr day of opparttmiiy, Not tomorrow — not 
when business picks pep — hut vow, 

Times like LliL'sC C:ilt for acliiir\. SoOclCf Or 
later prosperity will return. Will you be ready 
for Leadership— or will you be sorry for the 
'■luuiik' 1, jriiu, [Kissed u]i ssl 1$J2? 

Why risk your future for want of a min - 
ute's time? At least find wit wh;it LuSilIIi; 
training offers you. Just JLlI out and mall the 
coup*™ now — one minute wiLl do it. 



LaSalle Extension University 
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LASALLE EXTENSION UNIVERSITY 



IfetfL 7«-a. CHICAGO. ILL. 
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Plcruir: ec-II mo how I ran tak*; full .ulv^irl :iso? — bifliL !t>w — of pie onportiJIlltklA in Ilia 
buairvjsa I urn rhuckiriic bduu--, And uJikik y-ijur £eki: »urAk!i ! 'Trn Yuara r Pcunn^- 
tiOIS in One, '' 



lliifllnif"*. M Pinttrm-rat IS 

, Tr.i-pv- 

Mulurn. inlMEm :, ,, ■ IlI |? 

LJ J k iprr HiEtimn'i Train lug □ 

: : i« mu way Scanlon Mdmc. n 

O Lo tin -it rial 3laaag*-nit'Ui □ 



J richer ArrcKuni-nncT 
[-’sjurc 

EL:,iJviu.> AiiLiiun LiiaLC 

fiTtrciTtf Spn-nlilr^ 

liUpl II l-> 3 CiHIfelJKMld«1« 

II L' I M ui, ■££E,lu£t 



Law 

ContiiiL-rL-Lul l.aw 
Ofll.i'lF M :, ILU C'L- id.- ilE 
* -111 nitl ei t ik -cry M u nu ftiinr 
[LioHoc-m FuriIiIi 
F artiiiao-ih-iji 






.1 Uilr^rt 



Y'rri.-ii, /lutlr^n 



IVfictt ipritinff fo ndvcrltscra p.'easc iiiriLfuiK f'npjifnr lf™Ii n irtrr.is 
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iir: ni'iirovnt Jn:i mnll I lie raupon djiiI v.t' II muiL 
yi -.i :■ ict ii! cf.rsH- mnikrtfeblii iutri jiml nlf 

- -. 1 - x>n>t>). WJii.illi'Tj. ml.i.ri:L 1 1 1 h-i:] | Hui 1 1.1 (jf llfltier. 
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UNIVERSAL EONO HEP VICE, «? Me^rra Cld*. H W«aLcrn 
AKciuie end Eic-TTe Vlrtn. Holli’y.widi C iilJfijrnJM 

SHOWCARD 

LETTERING 



IltRIt i? the- very course you need you seek 3 
poaitEon as a Show Card Letts r?r or Sljjn LetteMr. 
or ivaot to have a buiincn of your ovyn. Complete 
and practical and e*prcifl|ty arranjed to tneet the 
iteedn of the student ivho aludlea at Kurne. Written 
fi. L. Kollei. Rjindoa] of the International 
School of Art. member uf the Arnerioan Tedern- 
lion of Arta, and The Natinnal Society of Crafta- 
incLi- Mall cou|»od for Free Liooklct. 



INTERNATIONAL SCHOOl, UF AftT 
D hit fen *1 (lit inirrn«i-cn:il C^rrEu^ndinta Sehcolx 
U :■>: .3 G I S--pr*n Ton , P« nn 
^■ichwat «it or olilJeatlan, nli'LM stnil pa Tull ill lalls -id 

VMir L>jiiic -iluilr munr tn 

Lard Littirinp 

□ llt^tlrnlhi C tuTiwntm 

Kama 



Aililr 



ropy righted ruateri 
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a Queer Way 

to Learn Music/ 



N O :Hiu+j*r--ao Eanrunono™ asrctamr «ratiifirni <irL\ils. Just a 

k 1 1 1 1 1 1 1 1 , H : L- j. , bfilcw-^CiailV 
lltvnii'iv univ n.'w n.'iilH * i Ji‘ - 



nrh*Til irnct. Kvcry bla 



sleqj H rtfiLT an 

i-lmplt oft A'K thTvu«rn«u(. YifuTH b*-*!**- 
i i : i -a 1 :ii yiyDF am rajilfl rvrorTba. From 1 lip 
ynu ipii piny lag mu fuiws port MrLy hr 

niipn l.i vl I-. 1 , v Ir-: l * u I ih play I'lfcj;.' '' Jiil 2 
t l:iKg|C7|l nslwlli.Bi— rlnJil at |UiU4 IQ 
crmri iloio. 

Frio Ufl&k unit D :rnuns1ra(lan Limit 

n«r'[ Im l waJin.-riWfr. FcniS for Frer tloolti 

III (Hut Kri v IIkii ■ii: !i , yll- n L.i- , 11 . .. Tl-i h- •■£- 
MlOilHJiJT woilifarM 1 1 1 : 1 1 1 1 .' h 1 1 1 .J j- :ni,'llii:-r| fully 



r.nihii'i. TnXee <inH' :i IVw — 

Kn ‘TTPlnd" 



on 

y&un 



mm ! hiiif vou li. n piyijf nr -1 qiiloklv vmi i;n 
i Tilny at l.ttk aspeosr-. J 
ft.VuriDG M:i-I rL!iii , :M 1 . llh-irLIYii'liC: - ±rr: vbl 



.'.Fanlinu your 



k-urii in piny n: little asp 
£i Wirin' ll .-l TL Lnili’,. Lll: -J 
u J hi ii mihuIikI — nu.il L or 1 r I :: I !! . hVrllr S.~LJ IV . 

U. S, SCHOOL OF MUSIC 

it CfU*H*lch BUb- »m Vark 6 H» 



5 ! 7 E T^r kU.F-l 
Piano v nil: ii 
Organ CUrl>«t 
tJkukli Fkrta 
G :rr.ij Ham 
Tmmhon? x^tlo 

tiiaDhanfl pi crnl-j 
h-' i.ii-J jI i i (i ulcar 
ItBiii* Aaanrdlan 
&lph( £1 nplnp 
H.ini'i-if and 
runi:uiiltn 
Yui« n-H Sr*nth 
C^llijr? 

□rums inri rr JDS 
Aulnmttia FLnptr 

fihlll I ti 

Junlarf Plano 
Count 



| lE HRK 



PAY TUITION 

AtwrYdiiCradUAH 

E'rriafi tu LSdb W«rk. A.ttnkri-ilaK' 
toauuiltli'ri-liiUcH-lSMi vh* Kii-i LLEC- 
TllltAL HtrillGEKATIDH I'l.lin If jlll| 

airtTilInn-B. Frw KmpkyjrTTiMni:?.-rT- l ji'. Writ* 

, iwfny for mu br: uls liLKri JclCal uochl 

COYNE ELECTPIOAL SCHOOL. hob U3-72. 
■ I SJ1 u!|-. Pllihi'.l -Sl'-TiT - - Cfekcipj, Mill -nil 



LEARN AUTOS 

IIS LOS ANGELES 



Pre-rficxl h£»p Iraiainc in Inrm*. Trails Sc btai I in ^■‘‘cbi . 
lift, I Ml frruluerm, '2K r.4 r m s r r.*.H PmrEictl rhup- 

- r » 1 r. I n fl U ua *mvE+I nuw; I n rl LvW 1 1 m I Ipirmr-llkin In nw* ry 
hfflnrfr mT fcfli/i Kfm TCWm KDll tMUrl nfc'V HtTTr 

inii. Jt. H. r-JC-i ull'j-vml Lt> Ciiii LruiB. I r 1 y i -jil'jj- inru^ 
prrncr. Spcriti lumctr «firr. TV ri.1 a l'-=c Fx*r Uo-z-k 
Lminc icaam^Ji. 

JSATIOMAL AUTOMOTIVE SCFSODL. D*pl. PM A 7 
S*jAiL 1» Fiipytlrga Lu« Ang-rlcix. CBli^aifflln 



he CO JAIL A LIGHTNING 

t2. TRICK CARTOONIST 



-■‘■nd ll.#ipjpr liinarh ^ndaclnr frMnm +£ 21 Trie! Lv*w- 
. Iju^p ^"“ jnu^ ln<i*tntt«F. r'^ liki c-if Ghilt Talk Surpl:+i lk*i. 



JiVtTrk' 



A RT SE RVICE. Da P [ . I . OuhlinTi , Wty, 



s 



TAM MERER 




\l'rlrc ica ] TfP IJ« Ilf Dthlr^l KrlinniH LlllL 
JUrt»^rUlSK i;nn i-il :il I VjkW’i d(?l>Si¥. 

%TjhWilnEir£Ns' CUILQ 
ii Nifw tiurr SI.. EvJtu /-Ofl. Buvinn. Mm 

JAzib’ miKyy dn rir c«rti|T-V r , hr,|-.-iErnr'' l iT 
■ n Lx.r rlnmn-nrl , (.'sm nwmsl ( , h'>t'"'itraiHl'V 

aluo piy ; < q team quietly aalmm.: 

9ii l^lyri: LITtin. Xu- rsti-'i arnrr nnvnnjy. 
Wrjiff 1 i - uH □ ir" i.-.r naw fnta (kwlc. (?ip5»,'uiih-ui 
k" •'■ .'i.iUFu J'lithViy'-Jsaiy Amnrlra *1 Srhnnl nf 
nmi*jrHrohr. Dypi. 115.0 accs Hkh 




Become an 



Expert Draftsman 




You high school graduates who 

haven't butti ftble Il> 90 to ColiflUC— 

You college students who had to drop 

out aftrt « ytar or two — - 

You shop and industrial office 

workers who prt stMck in toutina j-oba — 

should look Lato DniEtJns and DfsEipi, iMflflUse it 
offiTS yrn? oohgpiiuil wort, KhjujcI pity. Mid hU: ady 
ndvii'ni:i|.:i[LH' L Ht,. Tlni?: iiinsl. i.hrilLinpj iLiji.i into rea hup 
work m U|<‘ mirld U ljuildiup rrijic-hinos atid rai!- 
r-i'iLi l.-ij tiLpsliiyctyF tu id FkyHorapoFfi, auto a and 1LKH 
Other marmfiioturfid artLdos:— on paper in the 
drafting room. Hcnv would you hko to bo a 
Draftsman for an Architect,, Con braet-vr,. flM;t-i>tyr 
railraad, etc.? 

College-Grade Training 

Fits You for Best Positions 

Pmrihip is tlii SutwiuB w«dct (H SpriViw irt *11 fmfti - 
nutfdii^ bugliLinir. undiaQiiufiietuFiim liiian. Tk« L'lmfldminL is 
in du sis ainitadl vi i(tj iiuJ^irUtut 1^0 rfc and bi( OPdi> — 10 pimi- 
I In n J'.ir ftrjiS'r iuivari.riciEciit. 

Our sprrinL Ihs!b ware prepriTHl by nyer 3W iULthirt 1 ! liw lit 
1 . : l r . : 1 1 1 :■ L Atuidlnfl, itiid -n- iji-ri by r- 1 . L I >■ l= , [J. S. Navy, n _ i 1 d 
i'Tuviim ut MwiihAa, Cb»*dll. Our «hwl U. churtamd tiw 
educational scrricE — not fnr pro£t — like the ianidLiig wil](?tiw. 

Let Us Send You (No Obligation) 

T.ifttbt Tiiwal ?4iidi-]ihi and flradiLstan— Free ]j*nwn fa w'eb's 
work) — nud ''Fulwlivu EmpL'iymiipt Borvia*," 1 fib iwlii^ kftw we 
liavn bcluad Imndreila to kcuk gnod job«. H« Tor yw- irekilf 
tii.’-T*' canly you run b'.'runiij -n-'i EaywrL I* rs, I terrain, 



Free Drafting Lesson 

Selective Employment — L0CJ?l Sludflnts 



American School 

bupi.. DB^t, Drcitl A v«, -st SRtti Si., CIiIiakd 

Yllb IB .ly Mill! liir, TP :tTil|lJt nbl[EHtlm¥, | l J ( ,l ' f (lifill XEUlll'nCn 
sum tm<lw.t^i.li|ii' i! ■ yAUFbiwekd liJitlluif (asts. nuUj'-.n-liriivo 
ErLptoyiBiBt SarvLcr. 1 ' 



N HI 1 ■ i . . ... .... .... .... . ... 1 ... ■ 1 ■ '"l l" '■ 



A,-:i1rrji 



THE UNIVERSITY OF THE HOME 



TFAtit ieritlao fo mfverflwr* rRwr -tqptiiii&M- PupH-rnr 
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vou 

MftXSf'Afi *»f 

■link': i-il hy -ILT .• :i.,rl.r, Ana ppirrc 
I Ti--liriini.i-.il ii ^...lilvel* r vl5 

niuinb »<1 » mvr- fill I-: niijtiUn- ■ mvi unlir 
«v<fr»iL re*! nnilHlMii. TI,., km-tthI'-' I^rl-J-J 
~y ttvf ■'iiiirr l.im. .f. ■i-i^ n- ...j r . . Fjf I-- 
j ICrwfil Lru [cicai. 
C D’MD T-** ■ 

L-iXa Tnri TuBU 
•iiZ il.-nU 
i.ai 



-.■.rri-iiii 


ilrCrt XT ■ ■ 1 1 a| t 


JiAl 4 O 


QN Hoff, 




J ,p " 3 _ 


Triin 


:."la°il III F| 


tL.ao 


iJ.Wk 


: : ■ ■ 3 Fill .*n 


2 . 1 .Q 


fl.iH 


S'nq.tihll 


2 . .Li 


Q.tH 


<z4 ■ a . ih 


2.20 


M.W 


I E 1 a C . T (i M't 


J. 2 :a 


g . '.fi 


mii'i.Hi j# 


2 -.C -0 


i iii 


!miFi.lii- 5 ii 


2 . GO 


L nt 


3 Mxfi.lEr th 


2 .GS 


1 1.3 


SQd.tf-lt 


2 .Ti 


1 . iii 


SIcr.. 25 -:*\l 


J.T 5 


1 . 1.3 




2 . 93 - 


L. 1:3 


Rit.U-CI 


2 . ns 


L. 3 Fi 


ff.ijE-.WLI Si 


■J ,M J. 


L. 3 C- 


Cnjn.'HLEi 


Z.'Ji 


Lifr 


Z-l st-.'IJ W 


2 . 1*3 


J Li 


¥ZxF.i> 3 -S] 
IZxF-JJl JC 


J.-no 

a.zi> 


\M 


&MUI 


3 Zd- 


!.ns 



list 
3 £b* 

39 xi 

■Nsl ?.TS fl.Hft 
M -9* L.lt 
. 11 x 4 ’-i 3 .B 5 - i iii 
34x4^ 3. Hi L.lfi 

:niS 3 2 ft " :-_i 

\:Z 

_ nucihw Ij.- 1 1 1 

WE WAfcT 
DEALERS 

A,l I Tubw, Guaranteed Sr.i nil N-Bw 
SEN tM3«LV *1.410 DEPOSIT in out iIh 

■ r ! Vs" i ■ >ii ■!■ laal i-i. i- CL U. U. H pir cue ih- 
~ i < i ■ c g'-.r f ill -^Mh vrih iftriw- Any ■ rj - /isu ta 
«• prttf ti hrftilA#' .if ftjtf prirtf, 

GOODWIN TIRE & RUBBER CO. “S ? 1 

1S4 1> 5. Michigan AVB.. CNr.nfi^, IIP, 

f npp ‘SlLVCWLltH 

t ntc Flfli-'llNeJll LPIVtirn 
q Wtrnmrnm Win hr a TIpvh 

1,'anpMii smlh bil-.mr? kjl| l«i »*■ . 
nulY La upc 1 . II OBHr-’ ■ “J >'■! «■.” 
irLtallB rewew4*:p . OIirw h,U TvM 
. lutiL Lh.zlii. .A-Jiuilntlc' liin±L.\ 

DON'T DbLAT ■ 4IMDLK rHJ f*T 



BOOK WITH PHOTOS 
OF FAMOUS STRONG MEN 



RADIO ENGINEERING 

RC.’V 4 n iix r a x cnm hi=.c>l zniLTir (if h i-j h 

b'.xiilJ jr J cLuVric-iiid ilL L't Rj'liu. Pnr- 

clzxL trxixsia^g with rnpJcrn equipment it ft #w 
Yuri ur J CILiuaqil ovifciiH-ld. ALo i^ct-ixl zzcd coar-ci ax 
IIohik ScuJjr ClnuTrirA nnJ#r now T-. n .iM^CL* ii" plan. 

A Jiirn* Dzpt. PC-£ far cUuilz-xt-cii Cxtalrig 

MCA INStltUfES, INC* PC., 

71 YorLcK St., Ntvr l«k llid M>r«lip.ni|3it Hart, Chlsin 

Ha<aq»nlABd SLlrtdJrdJn Hiidlip Ta-alfilng IfrlfK-l 130^ 



ELECTRICAL ENGINEERING 

Pr*ttlra3 mil ilni; III EJVEfTTRiqrrv wlIL mak,* 
j"iur Tulare u tertfllnLr. PhwN *1 tliin 50 rttir 
i.LJ uiki, i:.lk-v-.l (vltom- for rart Eriiwiuw Ik'I'lBor HA-- 
IIHJ l i-I.Kt LrilljK. TALKINU PICT! I RES, 

KLKLrTHK: IT I 'f i< I C. I-' FlaT ITj’J, [JTIMMEH. 

CIAL ELBCTEIICALt Kff&lU ttfcCftl Jl I a. Wrlftf 

iJhIu! PAEI CAIALix* kndi^ih^i at ~'CARH PARTI 
AxPENECB" PIlAM. Kh.Lkia u» cltk In^rdlcd ca. 

-- ^i| L WA y K € £■ 



GCHOftL ENOINEERIN/! 

V Daft. P-. M. T33 PI PwujIm*. WIi-j U 



MOULDING A 
MIGHTY ARM 



GET A 



INCH 
BICEP 

Complete Course M v A 
on Arm Building WLT n 

Gist 4 Q irm rtiltlLt itilii Urn rumrr tru! grip ra oixr »mif 
1 1 1 1 % :■ !■.' £. I il'- iili'T. You '-in, i! ' Vi' liuU'i iv nr mu l^oui u h.ivai^ 
uS+w n[ ieKLz) nrirl t-din« t-i vaif he I'-crt nnuanlar iSlw, I don't 

Ii:i-Irt jjil IV nirl| lull"! IrjL n li-imilL I rill Rnd .IT Id lartl 
wrS»L nun 5 |.i’.*blli E'j'.'iiLind annul '.111 linllil *wrv mii^ l..' In 
thn arm, timuiH Lt bt> been ocbinilllrijlv v.ijJviL ,,ul n,r ih.iL 
i aM iLb jiiii r*n, fur IS r#n,is — semI Mr clLli erraiaa 

rnflny and iiin tur, Lun a Jnj-tarn'r, ±c=, tmut to l» j:. tnmu'Lrii. 1 , 

liraWQt' and l:u.:ll Mtsm dA Mm Lilltgr l-ii rk“n: I d'fc:. 

Ymil cuY nulce a mjstikr. TJid tubEdiiiDai n( iIb BlTOnirrt 
nnecjvil mm in t'liu imrM Mnnds h-vh ! z, rl ’J 1 I 5 ikilisr. I ki«j pin 
tlm iiflti'ji rit jLrrnjtli | |to,i n,Mii and explnlncd an vsii likk ibrm. 
Inlld rniKrtir IB UlbviUlllT Krill -*->r Cloel UA a. Slrivn i::ii 
■ mi. Sin d pin? nritor &.'■» wliLIn yrm «jl] thta ».l 

niy l=:i r,,,jui.'li.ir-' nrtoe nr undj 1 2 &r-. 

RUSH THE COUPOH TODAY 

I ttIIL r, 7 't ]l::-.iL jdu rn cJm inn, i rnn riimcinn inr inrl- ■ot r.n 
at pilif lisSf. Trj- any nnc of my irat caiUruu UuM Mfltf It iic. 
Or. try air nj ibtnL to i nnly JI.QCl 

rtnlrr r-'^r :irj L TTllJ iril'llll! ' a fldJIE CnPY nf 
NEMves or Y-TEEL, HIUSCLts LIKE ntON" . Jg-poaeLudk 
crswiM 'iV.Lli rs'inc-ir !m. h: iii j mto<rmiLi«ri flnrl uro plmrc, nr 
ciaay 3 n»| ilrnaR mm. ttill 15 J momma of m^nclem ]..,'h,a 
TfputtU idliLTrtr haw you nn build ay and 

ittiviiiki rim ndunt nf liuvra. l!m,fb (hiL-^t>jiiii|i 'tom riEoaljJ <W.;r. 



iOW£TT INSTITUTE 
OF PHYSICAL CULTUAE 
Bent. 4Ub. PofJtr St, fcr-rvtofl. Pm 

GcorjEK F, JftrwrttT Solid, lijr rcttirn mnil. 
PKT'diii, tlm otnirpcn ohceicMl L*luwr lor 
wnifiv i^inonclcHiliiir^^^^ 

Pito-jliilmj-i, itln+iiT *rm. EJo 
M'JUllllllH-.l Stljlliy Ea., h, aji- 
MoulrUna ^ Mighty Urlp. ES" 

Mi:i: III HR ] Itl^liCy Ch-^l. tEO 



'-HirrCt 41 Ituul, 
MuicIhi IIh# lioil " 

bint rri Et l 



Maii lii.nn Jl' sCiiy L: t ,. *ji : 
■'itrcaiE Mini apjnti trade Kutt, 

I * Ifcvtu far IE. 4 Xh. 









Address 
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learn CARTOONING 

nt llomc— In Ytrur Spun Ti ms 

Tim fiuniVm Pii'l nr*' Cbprt U^llind :t f 
rwfiiriT uHchval drawl lit ><ai irtr*! the 
floor Dl nicroui tar riuDdreda nl btxLnnen,. 
whether cl'ldk v- ,u liu 't nkii i or not, 

I '<:c .I..MI ;|I'* *i.ji Lit leuL yoni AdiilELy, 
amt rin-nink'n nd til , 1 wnrk nf Htnrlrnrn ir.um- 

rm Irom TSi> tv (.lui i>rr w«b. J"' i,..'i-- :-jir 

THE LANDON SCHOOL 

Ills National Btd*. Cluwland, O. 



Tar as little a* 

*5 down and +S a month 

y-nu ein Hhyd Lha B-ril amiit a. in vuuphcjnc For daily uh 
U r rnis /nr pur !* j'c-U Jixrr uri J Jh£u UJifii/ FREE J>'i juSiitt 

Encydapa^diH MPriCHPin IflC-jf. 3-12 MoJik'n Atch New York 



DENTISTRY PAYS WELL 



. V yil# fU-alfwi. il« X mr II L «ld 

Incrni^M In U>:r-H>.lHl F#IJ . rnWilha* L-iln ME Lnrln JM 1 . 

Ir^llFlX'JHl IXMLTUC Lg-jfl . U- a Cal -JlIil. r.*Aj XmX rtrrvmg vM.ua. 

NcCAflRIC SCHOOL OF MECHAhlCAL pEHCl^lR-r PNILAia 

SCT «- I flii *-«•<- fi-IW P^ilBialrhlxi ri. 




PAPULAE MECHANICS ADVERTISING SECTION 



13A 



Play the Hawaiian. Guitar 

like the Hawaiians/ 

■ ■ — 



FAMOUS NATIVE HAWAIIAN INSTRUCTORS 
tcjiL-fi viiii I ft play iViiii f^srjnnti r. .u Enstm rcuir.l -ONLV 
A MOTIONS — N^fin-vlftiia mi iv^ l ktiiymlrAgs -*-2 

Sz EASY LESSONS teach you 

tin: e p.dmr.tLnj; music y<iU.hMro^'TKHiC nwSii. 

P1VFW u-ilidaym: e 'ircTJ 

VI™ Ln^nwiit toned 

HAWAIIAN QUITA R, completH 

WKIItHrONcElV.r.iOr i^i P 1 »r Ln 'H' lltm 

VEV* i ill it S nd eauy (.eima. 



«bd carrying 




FIRST HAWAIIAN CONSERVATORY OF MUSIC, In*. 

41 h,MniiT l Wac lwnrlh Cldg. Dup-ft-ZBO. Niw'Trrh,^ Y. 

At pwvtdbt JVffr Y(#k SSali Hoard of 

Become an ENGINEER 

3 ft v e m jki n an n OR PR A FTS M AN 
%;r.'l';n- JFJ SHORTER TIME 
TILIOa L, MEtlHASJCALt CIVIL AHCHI- 
TJ :-OTO kAL. (jptMinuDltlM tn luinlv tarn I yIue 
expends. Ci>Tiiiik'hi J Yji i tii r ntui™ In t< hkhiUh. 
J 5 .H. Ilftcreii C nurse ;i yeara <iT Wtn. 3 . Sh-ihJ Tor 
tn-l'.Ulb: -SLUE BOOK'"— Dhlle -1 tflEliK, 
CHICAGO TECH COLLEGE 
DU pi, H-J 6 „ lift Ea it Klh 5 t., Chfe*gQ, W. 






At HOME You rt-a learn by p*ji modern to'l 

MlEln*l»Tilrs ! allllf , ™c«ii|i«>FiEir55arlnCtbBW«fih 
iRapoilr !■■; T rl'lfi AC hUfTW K EN4 ?i ^"ira -lian hi 
■ fliirii, Yiiit can Hrn mumY **mlr IttFfilnc ■-■l *•* 

CUIC I rrrll yi/.*. ili£ (lICTlilun FT BltlL la Iwji M I r-E > 

-Li i c\- U f anr c«i™ uE Inilraciluii. Ciul-I *p h 

a i* itilrcr-. ire livaK *n <J#h»ik 1 an .1 ram Spam 

■; f-r n fra p« neck. F*i pjeilwlirt ippljrwstrf 

W 8 lC*ri-.ln SmcHboI #R Wa(e 4 i VtUcj ir>(i£ 



m raisum 

P J S U 0 

Jsuc- Iftiqffbt by Dial], Mute ur rftf, Fis-.v rnjiiil 
ioHiona Edt adult beginner*- Scir-Miotmr- 

ti™ nyriflin for ad’ fturcirt piiDiotz L-**fti 
H im Styles, l> 7 ii Jsec Freak 4 . nunnrtd* oc 
Uriel Erulirpn. Hftt BTiythoM, Pocl, SEpmh 
and T>lrt E fleet*; Pymph irate and wuxeiE 
Il»npn-TiT in lattet and Itecucd Btjte. 

Write f nr Fti* Itabktt't. 



UIUFril Finn H-HMIu '(a FT. I 



I P..I, If pm, cut. 



ACCOUNTING 

. . . UP TO DATE! 



CUB UGHUltfaB HieCbotli port (iNbyt iD JJS burnetii 

■i)[>eg,11oii-; have Ibfl? Eft n pecu-llnr p rob Lems. Gnvsmir.-iiit tenu- 
laaJdFlfl flre niflre c*j,flJn£, The Tntr-i-iiftlienil tTam'ip.onrUocE 
SchtolY new wufsf in AecountMcy i? mudern — mcni* nil 
ft-duircinnicfc An iBleresttm book will lie seal — free, 



FS'T E RNATtO N S L E □ ri R Eff l>tf 0 1 h'C E ££ HKMH 8 


n.-pl. EfiRi-S. Serinta n, Pi_ 
fttnd um — T ree — -Inf — -■?.■. n 


oft uibjrel ib^tid bt-Jw. 


□ Att-fuilnnci,' 


C] D ii'-i'K-v- M-inugcjnei-t 


□ Cnwt A((niint?-i:t 


□ 0 * 9 * Min«nrri*rrt. 


□ SalfiiuniAiii 


□ AihcidJi-lnp 


□ C. F. AFue-ilant 


□ Vrolitou htanAgmunl 


jVdrtlfl. , 




ftdJreifl , ,,,,,. 
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''AkiJbmab lining ipnrn- 
1 1 1 ■ ■ ■ - iLiijin w-r.rk n □ y_ m E 
IipsYi s.vpriji -1 iv'A'rt 

a >VAr efirrh ih HaUhidii 
in any tceuIst inrc-T^. 
J iill-i imp Ihadba -snrb 
Wllrt mi me H >7 lilOfli 
'l«m Mwnnii ,r — IMT-TI’i 

II FAWCETT, kf lnur li 
led.. I s i • I n -c e , IP. L'., 
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<+ Madc 
SG ,000 
in 2 

Yeais'* 

"■fibisn nClvf- 
iho dirpwj- 

iMdr 1 Juumi my* 

r--ll »■ i^h, bu 4 I 

wm wi 4 I W' 1 ^ 

PC, I!. S tmiuini:. I 
■VE'-Inc rikhr ■:n l-nll-diM 
Jl.iil.c- varY'-vintf hint I 
hfci'tf m.iii? uyit ill 

I, IP «li* iivi-r iwi win." 
— WM UTAH’L’I S ENT, 
fliwrlv Ra-I-J l^rvir#, W1 
NOWATA, M . J. 

Q 

AJML -fC-nv t Till-, 
r idUilftF i-ftn. 

prniriioa up- ic>-'lHl-r 

■ ■ .. ... ’ :.-r I. - -i-iii 

f.r .heh ■ am 

riu: ntvr J-1 V ."If-Ty h-f* 

■ nrrFiuf il tl AJVHi r--r V'jnT 
A- i-i.irnnc I ! n 1 1 1 ri„ 
Jip; io yftd r ppl. i. >i-l 

iTuiainr." JVI.IVH C. 
VI .‘eiEUI.Bwl:wEtui iwn 

IVA^EC. - a -n r. • u i nit, .mi 



Pay 

Railed 

51,000 
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Hi Train You ai Horn* 
in Your Spar* Time * « 

Hrnd Tnr m v ImcA. al L :■ I ■ ■ r 1 1 1 h i imi mi ihn 
Cipprmjamriptr in I'F.ilin. ]-. h FiLb!i:. .VS ail 
itre «fiOufib irOm Url 8*14 A f*-N r,:lh m 
fm are. y ~ . k. I Lruniruc Gti ru'j Tur nmiiu- 
i , .r-n— — a nllinc. icrviriaa bcIs. in Emnni 
I nr ynuwU, -L-i-rrnLinc mi Ininrei H±ii|ii. in n 
bKd'li^PlM "T W'l-m'-rtiil Mf-1 Kivrlr.n, 

lalrYuk'u, air«-ini'’ I ■ p- « I i • ■ . upJ i"hii> OlLcr 
lira-n-rliDi. My FRFJj; buuk citph full 

mirmii.i-.i c-n :-ti kpcHn'i euiy iipiKdamtln 

for aiirdMi lti I liri'jc ymi r.m i|u.irkiy li tre, he 
btiUK-jo a rippjl . 

Many Make £5, 510 . 515 
a Week in Sparc Time 

TVb5r *|>vL£i£|* p1mii 2 in * -ClM LI Job wicb li«w 
r:i t and l'ui urr ‘ Hari i Tnini re m-v fur lIif 
liYP-wirp lilailid lirLd. 1 havr -dunlilriS mill 

irtpM bEnnr ntn It Iw 

: Jtuii# cl LbarJf B'.urL CblwlKk M. R. I- 

iminiafl. 

Your Trainin g Need Nat Cast 

You a Cent 

TTnliL Yu Ur jjjfrb. I'll ikU mil*' I Min v.-i: in ■ 

b-ir Lc-mm nil } i :■■; t p iiihrr a rmlc, hail chn 

daV i'liU. WTidl I'll Mi-Tvd YOU iDi IFIJ.-I Whl'-h 

yn eIiuuI'J mih | i |i e iiwirkl y fin* • I»'hil- !">■ lf i<iiu 
jnha. niBiirani an reiHla cYi*ry miclilrurlimid. E 
Ijfr j-tiu F.i | a i p epli? ii c Jl-t ruiiilu n ini' r-a- 

lre-i , --i.m plwI n.Nklntf :m!h ihjje Erj^’h y..n 

L-u IMtM Hrvk+ rrfcwbwUi 1 ifw >>l 

nzaivisc acr msiili'. 

Act Now — Get Free Rook 

My Ik-oIc bw hiin» 1 r«--f|?«cJ Ic-ti^-i boir 

Lc« inakr ruurr iii ,| n , -P mid «u luvriw, Ei'p 
L'L! l*:i; Ira- aiS rEPubinti uf cliu U. ft. and 
E~nnhdk nvrr LH yram «d orr. J^vrr-'pai r. 
Flii. I iinr ichar ICadln ullare 71 iu. rrx-:J trhai iny 
Kra | 1 urn. 1 ] "■ nvi E 1 ncr 1 1 ■ UO brlp JfW 

yn 1 -be EiaiLrc iIut Enrduu B .i un, iibuuL iiij 1 
Mrfli'"- Hark Ap;riumi - I . Bind chn rrnrv ii' h-'r 
bJ IH- I iMai.uvm. ^*1 iiil chn uiuiinn doo* your 
rtiPY RIGHT «*, 

# F E. SMITH. Prei. 

Hat^nal R«dl# Institute 

D.ipt- 3 Cp 
WaihlnutDii, D. £. 





J. E.I?&MT]l.rrc« 4 rn- 

N >.ii:iiihl IChdin: Em^' 'lie 

J Q |V IV'njih: baiuol. I>. C. 
f'Hr Mr. Smilli: S#lWI mi jmir 

rff+ tifdJi , PBpit'Jiiuf ¥U 41 f bOITif» 
uludji 1 ifi inlnR AEiii NaJii' ■ vunOf- 
mbMEh lor biiwr pj- I umlwr- 

■Iwi Lliis ulm>-T mi uiidrr m: ehu- 
1*31100.. | J'li lji-: |ii iii>. LJulTily-? 

hr a me. 

A0DftE0 



lVJifft lurifitlj plru&r mini .Oil I'tpwfttr il LfEiUBlCB 






14A 



POPULAR MECHANICS ADVERTISING SECTION 




SO HOUSE-TO-HOUSE— 
Expi i rj( , m , < v rnm*c^4Af7— 
No losllr Machine to II u y 

Tfc# Tiew r.WHl bit, Ymj wnrt or hnror rftlgvi iviin* 

|j> yciu alrrad^ ran tic. ^Impty ilrop fcjiti* Iwic gr^friQ £lul ttiL'Vre 

Ktdr to toil MO COm|iriiMI#’I Mu-'k, I.' ■ [»-, rtlUUK* ! 

lVrfh Ivc pTtHit Lit I il :i[j [|'| kHuA .11 M]| Ell S-'JII rirj[ .9.1 V. ]>h- 

[rlhutors. non’ mnllr? folffli .a ia (Sun « n«.k ricnir s..[ a 
ciinilili-ifu K(i ti(*i^ em Li'My upwi.-cl equipment. S4 lw« till ynnr 
n il "k Hit rmi. ft phenomenal niTrei»« r Kel|r f i. ir-T ■.Hill |Hl1:i1-- 
Glnpt, u^kurtH. ds.iiriv ChEfw ■vaitr art f>its. Unity ir.u.r-eiTr 
rliliw dinner tom pfitolochl^, Invertible ir-irr- iihlKih men- r.r 
ILkcftn npiMtlifr. The rcr'-rc y.-.n eon. rhe mivre. ytiia wunt to eor 
nnd ynu nf-wfrt Ullivl up’ to - n rrvclDElop! bmck.iuu' like to 
t'rpwiiH Muirs to UaLirorula Uo. onriiq UkOLtflind* nr c.-.ijr^ii 
weekly l 

V«u Invest II lied Cent 

nnrll you hove in id ynijrvilt cm i ho [kUtflbllLuen You c.imi iwfl 

yn'ji>^l! r!t [ brdnrc WE pertol'. yn-j rn lnrpit, j.h,L due tavrl iiIhji 

taiiiLA* Villi vs i*llhin|P e«i(.| 

Then jitij ijpii V 4 ixf «Hlb Si. 50 Invent, 
menl. ii'jt Luink tor miimrcuu' pmilta. 
liiL.lil .iii: un without amther penny .il- 
l i=,liih i_: jf you wldb.r 
Hofld Itr AfIIi«l I'll nTn-(Jn.p.|*S 0[ 

Order* Eront Mill. 'iVuiiibi iHiu.Ekrc 
*t JiL'TUlLll Llu-ll Qjltl-cljlCi fill ll'h jl'fl 
I "mi n. il ia Weekly. t - nv» 11 1 1 [ rJlHI tOfi) 

Tfucnuiidau* 3 ’rbll [n. 
hl#n n in 1 wnennn Aiicmyi Alike. NY. 

KMLwr-nli-:.i-.i,i::,!il|| . :.•■ Hill — III. hl|| n:- 

I'PAl iiifii I — lu. iiLiiv.uKlrK. WS 1 iiEiiL.Ii 
every I III — mlv*Ei!i|p«. «|IhiiIsije hIxihIh. 
err. I isn' t ™»it until IT" ion into to pet- 
(bt FI HUT 3 S 1 U I'HOFITB la yner 
L.,«liry . Write ut oner aniL nlinre the 
M 1 1 ■ : b 1 r. ■ I LJ ■ 1 1 !.:, Llll InC-il UhNy ! 

FLUFF-O MFC. CO- 

EtopT, l&IB-G er. Limes, Mnir 



NtW NOW 

Thi Hoiub Ilk p| ik 
diji rirl .il ^ H 

PKOi« * * I a ML. 
r*"** 1 : ■fTsrjTThflri 
Hi lulmi .-n -3E. I ho 
r.r^Cia l-tri in- 
Ili..ll% T4. ££ -.e |r-d 
iil-VivLej L'uvn Ja 
y+*Jhl 

Vlrflla 

Tiiribonf 

r.r-nr.'.-wtlCEe 

ITurdPidi ■! i fill 

I II liliBliirnara, i.tb- 

I j|. T Lun 

Dl 49011 1HJ iliiriFP. 

II Li ri r- ■! “ -il .TK n 
cpn - Uuuiiiji -| 
HI til laifu lain P... 
d L i lirMM f.1 MlIJa 
■ lif Til r+, Hjllr L.i_ 

■4*7- 



-H.fi HowTo Secure A 

\V ,V Government Position 

" Tells About Th«t and Other Puiticiit 
AAILWAV POSTA L CLERKS m D lo jlTHe yur ( 
POSTMASTFfl JT2M to SfSDD a jMr 
POST OFFICE Clerk siistt* ssma * par 
P.F,& MAIL CARRIER $WM ba S23(D » par 
FREE BOOK "l 13 T Wlti 

_ vvn ucr a fiiutoriinirnt Jnb. 



F'>r ftyuja I wup cirtl *:rv 
ItotlHlil I li.Mi":iTilln. 



L« It^uiriner -bnve 

. . It rlrlziui tS tn GO, I'liLimay 

uiL.iify, Gut rrjri7 JIOW fcMi pr«lrl./ji Iei rh#tu.ture 




[>:■:■ k."_Wrlip iir . 1 1 il L'en uwin" TO^IA V. 

k I I. __ , 



iciiiL Mr r mi 

r.rrtiTTWtn" 1 Uprike Elp«ee, S? ivT ~r "51^ ito’rTR. T. 

I Enn-peuid in« jT£.ur free bvik ' 1 1 n* i u Serure u Ciivijm numb I'oeiUun." 
Kkan 

- • ' I ■ ■ ■ > - ■ 

AiIiIFvxk 



ENGINEE RING DECREE 

IN % YEARS 

IJ S. ENtjrr™ in Civil, Electrical, 
Machanicid Ckmico^ Aerci- 
naiitieat anti Riulhi MiLpinwrin r : 
BsisiiioM. AnJ tn i ni^tration anil 

Ac^Duntiiig, WrirUL Tnnu!>Ji» for tacb- 
&ii i=l! yvnu txiunw-fi. Why h^hiihL 4 

ynn-.a whnit ecocriomy mearj *ii munh? Wort t kora iKj;h and 
OooicpJetflL NfiiMs^i^itiHla tejimijint^HJ. Tulti*n IivLub 
p iDcS ta Um-. Fiar amlii ti;rnu- P earnest irti.hitaritli, Tliow- w3id 
U ek IjijzEi achiral tjolniije: ci:iy inAhe up wort. Student* 
Erom elIL nva |li-e wurTkl, Grudnatca mie^swEiaL Enttir 
*Opt-iSniwrp JariU-in, ! r Miroh,. June. MVtix fw DJtaJtii?. 

Arnflla, laid. 

COLLEGE 




mA 

Enilpi.rk.1 



*73 Cotkf« Ave. 

tri-state 




DC A RAILWAY 

Ul_ TRAFFIC INSFeCl'iR 



miTE 

NOW 

. HD QPAiail.lMllv-ir.pMT HOW UILWJ.V hU BLd 

i hkN w*jrran— is i*is- r« >-fI n u pa.^„ 

Hi J lc f UJWUi k«J TIittI IF nmt L9 IH.. 1 Ip.I rr iilfp-.i- 
Tl'dKT -TFf. lURld fir ^r.RT. 

r; 



lie r.h nR , la-mil ijfiJL •? 

■her a Trw uiiriU' *kjnlr 



i.topH p*sr **T1KM 

. „ . ... .■..■■■ Via J LtiIf thi u tft . 

rkailCf. Ad A flF-A hHl. Imi-i |J T- 1 t . J r help a — " 

rraMl m t — 1 ~ — ■ 



po-y up It lHr"|rr PI j n| 1 1| . P '' '» CX#4U94, l V ■!*?». 

rr/hnJ FviJttrt. CaaCa I iH ll I • T 1- ' ■ ■ >> r-^ Jkdbl imr. 

■'Mfc'-n *LuSy ut at-- r_Jii I JbIIj; ElJLE«il4Ei CHTli Ib 

ATAflMnP BU1IHCSI TIUINIhA itfiTOTUTE 
MIT EifeHT^Ia. N. V r 




Our IbiDDusi luidm-irtudp PmUnrr ContM / l J|A,2^ , ■ 
bpa«annPtirifld*, 3U tl.iFj 
bilk*, nyuld luma. Msiliijdd ruts hr 

hUlLCIWAhll FUUJtto- PUMMIH HlH Wllrld 

Qvw. FREE HHOk tellu nil itm^ 
h. ihjhh. wjit.; EurUr r.ir IID. r r „ 
rupy. rt-Jannil f.v.ilito ] j..r.lli. T . r 
CNiPBr 4? WtuhLn s tiiji. £l. f. 




FOLLOW THIS MAN 

Ha. 31 li an the teh E 

CnmtMrrc: (iicg, Ti J- 

>4 * jb ururtHred Kiri * ncm. 

Free 

53HDD i |4tr and up 

V *11 1* -:ta btein* i Fu<ar PrlAi Opeiam-i *L l^rnr. 
In JTAir iWi I .TU . IL ^Nbll nUL. Witu 4ar Ain' 
hicrr.ul iuLL r+pen hid deuile ljWMiiijpi «U 

N u j be LA Ir-jk JiAlH (T jrfcia jI B |r . 

■HATtT^H ft* *r*\WB KIEtPGE 
_ ^ fr-pmppW* Rw. 

Pepe. ■1311 ChteMP- »U 




Learn to Dance 

Vcni run r*ram nil t be mixltm dfriic*a-ihf Ifitcst 
Thrinis Rti’pt llm timw Fiji TTotn, dteptuv Widc^i - a , 
viiiiiri cvi||p.:i;i’e =ce|jf.. n ul penu ixr mihtht .■ si fih 
at hwnc naflily anS unIrklT. Sb. <h-irt rneMi-yl 

HllliFFMlHl.rll V JH Vlll|!l,.i M A-EI.Cl. NOEVUHlniV 
airah^r mtmd. tn a raJbieH Iwn in il>»r 

i>rrri«!i r-3LTt#- S-S5 reiiH. M Jlijr.ihLana W4H ,wt ilt«n 
fr^r Trlili C:adj 15C" E«L« lc- i m . I’r Hil hij [■■'■afji far 
9«r:nin ?nlF El .0-1. alu [441IH IlSab iilla.vA a il. J.'crrr lart 
If wf da I lit Lid. LiuhtFiH. 

tagg Pith.Co^ enOWc. ClavkSl., Phf L SUf, tntca fi a 

CAMPION JSSUIT HIGH SCHOOL 

%i#T4Tir I W 11 EE irhrvir irndcmlc rrt h brt u t 

FtaTullnE'. 1’iepirni for ill pollcetr and 11 nil vr- . VA D- w f 9 
h tlw— find tor LI fe. FiinfejC, jnLdL JiuLUiIiiI Locutton. It. imcMJr wait. 
Hmiie! r.il. lanre i br pi». Uomnlerc, in.iJrjri cqaliiinAnL. aIUek.ili 
Li.ei. .11 final juaJ Lm No,W, B, 0. T- C, C«4-lnfi fArJc. 

CAMPION a*H 20 PralHa rln Chl*n, Wll . 



11^*1 STOP TOBACCO? 



nimnh tom rravlai iW tnbrk’e.n 
thcFRiBnclarhve. Mul.iya<CTKCir’rc<i 
anil hnppy ’d. J ch. 'Tcihi.cia Tliihli'H'iiiiar. 
t'i.e a kubailruch, Tmr babir h:r ml nn. 
Wrlr# nyt rri* ’ . - . : . f ; t rt Id lira «1 lu- 
j- rii.MK e^e. t nl tubn nn u nrl ileiKrvI-. 
rl'ir.tiL'VTTny [•■.rd.rt-vtrln 
cri.vihu rcui. y mta b.iva. 

Newell Plurmial Cu. 

Dw M) $trLSETlf, M*. 




FREE 

BOOK 



TVFtfa wrifinjr to ircTt'F-nl r3tr,t pTeaAd mitttfiDfy Pppufijr jlfccJia flies 



TOPULAR MECHANICS 'ADVERTISING SECTION 
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r.w frill mu U yaw mrw mH Ik -WH “YlJj? 

IVn PKW" quirfcrr! Bs; ZS BJrj-sIn. limn'd ^LV 
pj« 'll llireMnl! and pt Ihr *rfj- ^ LkMms >»tiK , # 

Thu YVirldl H-«l r---\™* eridoiKi s r> { 

rfVffjHrt> .'MinM rid I ■ihn n-nrr ir 

", . L PMTFd J iKnll '-r. . n lie airrart bciT I* mfthmnlc 
I ■ n| . i j^i -ill n: i "■ cl if dbretiicg Tin* Da-W mp l i red Bin i> « ■ ■ 

sjiXs^dftlSlily IBpuL L I FT li 




i irmr iuNru-Ixm 



. . fcn-: - .* Ik 



kfiftdhtilft M «Klm ■, ■ J. l-rmirLli WflflM. 

(Vramrnr StkweL LftrKrfM iffTHFrTwrt. 

Trslwas by Gavrrfiim-M Wffliurf ruliidWI -acludlni 

fciliuj ^ v I Fijr cram. -pcunlsT- «r. 

A^-0ll>>* , S 1'iriir.- Vhu bripMcf *Y«T ^ -■* « Lrc Unit 
It- rlujl vi>Jr LPiln.cj. IliliiL iflLCll ODI^nanlLuF m Cmliiil 
r. Cal SwjcH A inn I -.-.I &* w*H mf m U. E. AiWk« oeupn 
OUtito In f I i-bcT EdeIpJi Sf JScaniJh. W rlLe 1'rtHyi SIjH 

LINCOLN AIHFLaNL A FLYING SCHOOL 

2tl2CAlT*rji« Bid Ji lPM<iOLN, NEBRASKA 



H#l it-Umii of ilr+n |Lh cc uu 
^■rciKl r.-iindr an 4 rtkndd 
B|alr*a fcr.j ftvjJ irtixh, ir : a 
t&JIki -ar t-T pus, lr«i£? ci 
Phil >.if.liF tun tup prutK 
ncrh r.runirr thin TMjrwJf A rxrepLjt# 
mm Cn .LSMi-nrn ■ M* tore jn-ra*' 

a Lr. - j4rrijnl3ujT hnzvn “■: ! i rj : ■.■:! r. 

llUVMW wNl — 

predBL Jia. II Cr.*-*i*3JL Elm TillhiJL Eiar 

Unto JrrrJ ”»r rwi into, ci t. a. 

S. J. J ORCf ENjp E N 

i 73 s U»HI -rra l nlAn[ fiCllill, TT*i > H| trn ( 



ENGINEERING 
wW ARCHITECTURE 





N«"W raWHMUlL OWlF*** 

Mil .rl iIb. JCI^I ill - n I n - 1 t * 1 T • ^ 
b ji“, N hr'-ri s-iirvrp m i'k<^ fc- T"u ■ f r Jl ■ n I . 



In E* 

D#rrw I 



rir , (Irijllj. T+4#vi'i"ri. I'nM'nc. 

jiKT? wn>K'Ey haveh. L-c— j 



ttj>I 

H.rpn-r' IVKH 

ttrd'JCAU ‘A. 

K». 



v=n* r™ - r* •■*5 . 

FIMLAV ENGil MECRI PfO> CO 



kku, 

r, PisB?r Jlinl. . iJrruta 

jH ri» r.-TiilillR ilirn" 1 "!" 
■■ilia i ■ Fa-Nuln 

idlb. V r*.' “Krmw 



LLEGE 




w. 



■ Id 

liiOdVinuli™ liunJuaw hu^ltj, 1 Leorre<I In «r Artrtlwg 

in*. PymIIdiI, indl i'IiI udL iralmnE. lian? 

NO W jnrfra* tatalDfl P nndiPwliM 16*1 Addnsis 



iEND FDR 
FREE U DOK 
Minit- Mtn Er«ywli#r?i Inin 



MECHANICAL DENTISTRY 



III YIM SIHIK. Ff IrttlUBSlL DEI.riirFff. |]*P. Jill All— l. 



liivi Vtf’"*, wna 

HE A «CIIR 



CARTOON VOUA WAV 

to success/ 

DOHT COPY — LEARN TO ORIGINATE 

ft*f ■ &U»Nn kvl- r'H ITflw le CREATE A OlE 

MlLfJlIlTIHSB ri Inn* jhi^«i BEUI ■“' S 1 N a\ 

i-i, . »kiiFuiid<nrl»i ta^ipuKni. '.II Irt Wi~ T * 

NAY£fuRNS SCHOQL T D»l>t,M-X H .eO]t ilH, CI*YtAi*d,OhiD 




MAIL FOll FREE |\HJI11IVTI(I\ 



BEDFORD 




TRADE 

SCHOOL 



1]15 Tirdfant Avc., IDept. FM-H 
Urouli]YP h Vork Olf, N. Y. 

□ Rc[riiierfl<i(Hi C Oi] HuriKT 

□ ft ili r> Mi-ul'iim 

□ AviiLion Murhanid 

□ ElecUiral. C WclJinc 

□ Kj:!lu ruid Tuluvisiun A-[LH.TMinic 
O Mjirhi:iL Sh:?i> 

H ITc-nl inn, YcnLiTuLiflH and Air Cora- 
dilkHtilf 

D AnhlWtural MdcbLuikal DralE. 
A'onrt - ■ 



.■1 ^JrCTj . 




schommjf^ 



mj 




High School 
Course in 
Two Years! 



You Want to Earn Big Money! 

AnJ rQiidnBDi btHtEifiHl im!=i| F*iie*rTi iltutT pro- 

■ntitiiMiu But aiC >iyu prepared Ear Die )0D shr-Fia of Ftia? 
iJayop raennurcuip to Urc fltRndRldthat in aar 6ft SufiC 63d r 
Fora mi>ni rtfllXMiflihle raai'ion a fairly B°i"iri cduenfiDn b 
nwcn^n?- Ta wiLLtaaenMblB husmcssTutter, ioprapare 
cr,liniar. 4 ?aF LCh fisure coat and to C 01 I 1 T™ 1 * (Ptcrnt, you 
raiuat have a cETLain amount of pnepaT atiuiu All ttus you 
m jst abli to do bcEore you ftiii oam pr«nolian r 
Many bunines 5 hoai-. d Irlfl Tvhrrae (fp-riCf al Itmw- 

ledjre ia noL ipna! tuabCrt school COUrsr. ^hj ? Ifccausa 
biji b«eln«i raf-jaas to bliudcn ftcnlf with ttidp who are 
barTcdiiOiO p-TorainticiiLby the lachof OlOiri«ltJiry educatJEa. 

Can You Qualify for a Belief PasMoa 

We have a plans whc^by ymr can. We tan. fiiw TOO Jam- 
plftc but sjmpliSed hiph sthOOi (XRITSO pi twa years, ftiYltlff 
yryu all the EaaenililB that form the faundalLOU ©f practncal 
bUBiJIfsa- It wall prepare yiMl to JMia your o^n *MB 
ronij«titi®ni tsk«;o and exacting. D»rnJl dooht yoiiT a bill- 
Ey. but mabce up your mind to It nnd you will fitmn have 
the requirementa that will brinff yens kujoccs 3 and but 
money. YOD CAN UOfT. 

Let ur; sfiow you 1»UW to ffCt 0*i tbc mod to sucres 
It will nut curst rail a sinpLe wOrhinE IwUdYr Wrlf^ tor.ay. 
It coals you nit li nig but A at-irop, 
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rnlpj, ■ 1 1 1 1 1 . “rapa. 11 Iniliiliit -POltl.llil 
|l HU Illy li'i:^, Jli-'pL Pi iludLWHITlIld. 

Fl.jlnnatt. Q*ifa. 

HIIDP SMfl Li fcltr prlrn Shariat ufftT 
lot liinlCr.1 Ll-.l.j ffljy. While SUIJDlT lull. 
' ■■ .lir Mfriiaul ■-. Ship- XiCi'i kLlnutll IDT 
IB2] ini IBJ'J. If Ell far PfllFJCai. fannurly vlld 
1C Efc L'ir COlUlik. irti: I ’? EUDPlIOfl f ~ - ' '' 
tih-Ii. mm ■! :-jt- L+tiL 1 rue henh iiHth. y?L 
j-nur iinlar |'n p.1 «aua lirfurr nfTiir ]ildk Cu l>0 
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Only i lldijiirt c.'lc' :n. Lonklni dll ltd 
ll|]r|#p pnlil lidiail In thia E1liii|i h'dCixa di|iLn- 
mtKrt 1'npulit }l<Eliunl.?i Miiail-t durrtne 
|!j:iU Ifanii r,n ran(a, ] r ym uanL (hn anL 
«I Shco Ncrta son*a c.nsiaUne ert 4 anlumts 
LaludlllK Itu LDS1 ElUilibtF ulnl T fllhtri l*> 
Hir.l pnaL Ipnaly «n will a(ncl Chen C l>. P 
T-if E l. 10. rnoiilnr Jlccfunln Prt ^. Kcnm 
Bid. Jiiu >:. OeuEln be., it.lriiui . 
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l|rrv.\, iinrl.il! Ii Ira-Ti^n 1(1 rT/i, iiiiii I~a i| | wa. , 
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Tl raa (1 51. ;k,li turinf E C. I >CCaVlC no- 
Li'P-J-a lt+ 1.1 an ii| i t-r.ell.ali iiiirtiii I !■" c L-j 1-||4| 
''Hntt-il— Ikrr io EiiiLilr, 11" 11, Untnt- 
ryrLlj-C'n Wui a ■ Ifj;i II. P'fu feldCCKI. JUlt .ml 
|nn^n|a riTiiiF T M-iLmt, laia AligL-k^.. 1'lLK. 

IJSKlJ Unl.irnrlra mil |iirla. CSr-lllilTl 
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(II I i i- Sc. l.[,.l-. Mn _ 

F U’Yc'LK nm. EL- III hit LL VI : |.eh(pf,L:I 
m.- ;. H kirihl. is m t iiinhlll HWi L SHf Tw t 
ItKlMltt WLin cl-', I uiihfi puli, .l i t Mji 
irr i r, : r, * , - 1 p la. pcitta r,- r.li> :l, mi IJaLa. i. 11. 
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Jirlm. LalataC u ul lti'-.i'i k LJjll „r:lEE iHtIHI 
In t Ii, 1 I iiilaii t-lTL, . Jl-i iirvlur llurky 
itavhiuor, i.T,rir:r^M,>i J !*(■ (Vaai. M=ln EJC r 

jiififhtjctT. y. y. . 

SEMI IV |inr UlnalralFil Ijar-il ittfrprj.rlF 
Etlifag. LiEfit UDd. Uirrilni Inrllir 
|ia r I c Arraiain laa. JnJIm UiitiiTE^tk Haka, 

g inili.t'llJ 1 , Hft 

" | f-J RErijtJlNTEUn TlUil E [ LI I ■ T ta a I d > 
IHW. rrktr TfClUFC^I to SapJ fie 

fat new t'liUtcLn. ScincIi 'e. Kon I du 

r.ai- An., MUuiuletA, Wb. 
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HUESOK 1 Rniiin Ihrtcrrkj [pt inn-tj it^I 
liuliLLuc lyiLtim. Hie'. Kid. nan (arru-lrr. 
I'lim yrur mm IIik::iL mil.irllvil jm.mimKt. 
11 vc-jr ILk. Fr« [ILiif I r«(rrl IlIfnalFTE. 
null, gEtlurLIuri. Eld Sir Jiy ISalCC-iy 
Cnn-Mny, SI ti,!ri,riliiu .C.iniiu. ViimL'im 

V , 

IIIMKiJJ.' LdElilLne nlinl Ffan.et iiilkriM. 
MiiiL iLld. min :Tjl|,|iuLk.i. (Klarkii. CIiht- 
uiitan.aL 15 jnar H I.- r.j-‘ 1 1 ■ L ;.rlraa. LliH- 

Ine plant, "infar kmln!, lirVErpcIIni H1- 
L-Ncuro Ik Jljat^EV SiaLib- it rt'LaMTirian 
Ail., lianl'urjl. I.] lc: Cl 
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’[ES (V|lY|f|J fnr FPPlI rnsHICPia M fclT- 
nlaM iiit-'Sinlcj ari l i-ISah licit cikLnE ntf- 

iv-jt-f EUtnlAl Is (m.i.Tiiim uC ipphind 
actnefi IVa fiHllLfr J"n Epr KPCtH P-ulU""! 
iMYlu SI VI. 40 cn 1-100.00. 1. -.Drain Irl vlinc 

i-'-rnul, il'i:; .iltttifL kiul.LInu L,k.,’il:.. 
Mftm Aw . 

PUll-k l-fiit nllctrr neprv Umnalaft ntpoa. 

-llEC-t ikl'lLll. PiTts 1 1 : 1 1 . 1 is fair 

InjuLi-rni ivh Ln ImaliL CiOhi Rllilur Llicit^jiiy, 
J |ia n 1 1 " n h rtpi | n . 

Ffn^FrAS^EK > Man"pl. JIiUtie L^Tr^ln 
a-lTfca. (rn Ire UrtltE-l Siicya. air ruT inn- 
iari, luppOki. Iimdluil'k. HD timi pe-ciul.l. 
.IJrliii iluJan Harr Ira, [ C*.! ■ li Vi Pa>, ]±Ih Ml., 
Irlnraln \eIft 



l-s.i:y filTplinrr ■hp. CrttFlnE ]*■. 
VEilMal hji|UL|.infl i[. 1,'LvtiM.rk. Llliiu 
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in. I pIipep. Huh# linr nnttci, Th J. Ik Kl 
ntrftyJltr, LEIIex, E'l. 

E.K.4BN POylJM. Wrlctro rnur-h- hy ai-ii¥ 
ItinLi-rmC. 1! a u-:l liy f.CuiLjiiL iiklnl.r U'|,| 

fiTt j nil mc>kjf S*inl TV. Ln 1' All 4J-- 
iy Eli pi EHini'ii. M'INl 
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- liinun. J.H tl- S'urilj. Jj MS lELLiUa, I’l 
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l.I.lKI: 1 - ' I E t r a. P >- 1 a | MuapflnE, I'J r. 

IjjfEilH-'ljT]. BTH. Hcaro U- M Ich Inin . 

i; FUEFf Till lirttum nprlipiL— rpam^ilFli 
plLn- Eio. F'eh bujcOu JI JI ma cirilnE. Tii* 

it till il Tt, ITS 3 u e a mV H E na L . X t-k T mlL 

rBDFELLEItS, Lkar .i.fiMit 

Paiaaa, lipprlpoa. flf.j liepi-T IfTfrYP k'lP- 

[Am. Ekh tr. Foa J R.. UuIikt, Hill- L 

kC.lK>] LSnni rjn«. ■.Iiicorlrl- 30c. 

1 Vr . .-li*.[[L 1 j. ]|M. nj-hitL, llkifltin. • 

Ul iT.rt I I.K-? 1 4 1 1 1 1 - 1 ■ i : i , I . I in & 111 1: ■ !i i 31 EifiL 
pmli a al, lipltpfil. Uhlft 1 

UUlLT.mr.Hl-H Pcwl, +? DCtamd. IdPlFpat. 

op. lit carrkrt m. nr. SI] knntkcd dLLfm. 
SII.U fciCfliibW. Bcllll (uf i JrLdlar. ! BC4- 

-■ I I II - liinC H'u aniiuiih 1 . lir a-. Ma I l.aka^l] ^ ! 

Sr.lKJj to- El iMboaL Itluiiirbiu; 3ljf. 

tVafeAd-'tlTiF, FTJ, |?rln.|t. U|r|i|[aTi ' 
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SU hThl'II (. , art«nli(i. Jdm uo In Si 
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fltl, flub*, ML Ithe ilamaml. F n r mn-^laap 
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JEuall L'a ridCIL IkrUce, c- . 1 I.:I| imnr* a. 

ItuiTilCv EC. T. 
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bill ETII IFrmJiirlpe P|-nTT]lil. 11.00. [’ll 
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WlaflAHajA 
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HttilKS I'lFJhJ. ]'-:r.ay IE PDU 1» I Mb ■ 
JiiE far arEplidlk Of lurlinkLl Imika. ffnrl Trc 
my lm*. raLiln.- Imlij. I^Lj Uninl, ESI E. 1 

illh Blrwti UMcuil l]L 

PL'MiP Tcmr m till. ii>i D>er n ul 
[".it I'm I'rFlgii. kinipii'ed -n'-ir .■ll-.iria 
In tfapulir M'E.h.rii-a Pfip Bail Ikiei. Juki 
aul. lie r j»v 1a EiIIlht. Ectry ifpi at 
aiui.1l InakC eiiirtal. cuEliLrar: I hnlH nnl. aaLI- 
Inr anil Mar-J-imiiirlln-J rn|f|, ]n iddll lOh 

cnippltlt Inrcpaiitfan nn iEI DhiPE* nr bail- 
2nK nc-E'k I l«T £Tar,- lir.icmfl C-TilhiihJt. 201 
I'uC* . Ful ly II IblCPikd. RsaciiilJ . ,-ili 
na-atpL rt prlra, $3 Ml a: r will ha pant 'V Ti ll, 
"irwliari- It. 1.1 K JVpnliT Jlarhjnlci 
JlKH. ilpam. EOT. 2M ES. □ntirla H. . OL- 
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O A DCS. I'l r l; ITT A I N M E N IS AN El S' LAV A 

FLATS, (kpprtlPR', I'MKfaJl mrif i||f i ' Rm) 
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Earn akaLi, hiailiii'i III e : -La, InnUll- i|J a. il ialiu|.. . 
rpel In Mna. ;uir~.lJf lilaja anil an"(- innairal 

■kj'ifars. fnLtCTRiTirnni v niikp-uo esodi. 
a'.iCLlliC IPtt. T S. Iknmm A Dec,. 013 
t-j. (1'aMa-ii. DetK. 31. Oili-aRO- 
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FIX! irnCLTIiTlIliEIIC ! Elkscai 1 ■ JTp ■ IlL 

tta ?rpT frit $j it* brlnjiii rm id (he fol- 
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lurCrdLElt lLaia Twt- n5LTl EHrli nr-drr. VVrLlu 
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ilm. Nig Y ork. 

t ii mil llirnln — AiTTiir miy Tif. Ramp 
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r Lamps. mBP Tll-PJ*'. nlllJmrEM incAhlire. 
Kmi it ilh ti'.h DFfl*r Dj.r niiica.IrT ulnrli 
soils "llnr To Ajakp A FUoiup LMIh-I Ion 

I J stp«ilFr ,r nnJ or to who tttIm list (S 
a eiimm..*, iJhriLli-i jimL 'i..in.lrf. p - mT Ihth-Ip^ 
Id mLb and nark Ha- I!ihl-a i !Liy Alainli A 
I VMM ff timpani’. Ht-jra W. (B-l Hum PEn-fL, 
l7|r^|nMl_L_mikL 

_ sllEUJNEAL SUaiuTi Afltmi. KuiAj. 
y*pr.::.iMilsaE, ^b.ii-.I-fb ia. [Hup- 1 Huam. " r ' * • 

ll'jrnira. Eplipinlipipr. Spamjli SJurartu-, 4* illf 

Trirnl , OliJy lit Wl(hi B-pnEP Pflrp liiiL In 
f,pp| Irani p fnT III-. VI i.l'iiLM'iil.- I'.f.lfiinl 
Sump CP. Jt4* ISimlpiry An., Llli-.lf.v 

] II ll.nl -. 

e-ill;»; ’.u imira k«ii|i ■lilliL'FkAD ||E IIILlIS 
v in III tl. Lie ITlISD li*i| lirrnnvr- a r*i;u lir ip- 
pn,n.a| rniifrm'r. ISarpili: 4{tLiDp Hrnltp^ 

ftinist V illfnrnlt, 

I =11 AJJj" Olffrl-rtU, Jn> lllill PC I’llllF'l 
ptaif* rafmpfinaniii.pa anit 4 I, lill Wtr ct-T* 

Tiiur-. It lo ■Tora'.jl nil pi Icinii. Trk-Clij 

jFfcainnrfi Thjvf IlliOrl. 3PP1. 

CUS'fiS! UtTimi. A3n:«.lnla, AmtIikI on 
Jianilbaf, STaif duknH lilEiiiiLI). TVMnnln 
4’cnm. uinfWl irtlr+t. ™»-la| kLIL alt. AIL 
■inly Lur Lu t.M'ri'i.,1 lipnllianii. I'arannunL 
Slain p I'.-r , '■ LI I ' : KinprliUtr. InAalA. >Ll. 

ISJMT Ikniny ulipnii ul:- . !TnPI. LIlKrbl . 
ATiViin lataun. flv Alin TlNurn Llnu^iu! u-. 
ixialnu 144i. PlilljttlL! ILunLLpr- 

ha. w. T». 

tf. g. — .12 TiTIIarrtiL, HtAniraetiinri.ilvt, aEr- 
hinLI. icr.l w| Ik APlirpvB k 1-r, .UiKrL.-j , 

AllirT I'lirraLliiilk. i-~L l.nuLi, M p. 

IF Till IT.; j iirlDSi: rolEfftw nT Lhr- iiftkr 
p r a ■ !■:' nF nEam|M nrlHl - 1 r Tnc Uiy IfilTaillirLUT^ 
MlCftCKl MPl rrrr I sn a.l a 1 1 1 1 M irhLIi niLalirA 

milk nr DIET tl.-HI. tl.W brlui n«fr ♦? •'* 

ral. BaltK. ILrfcitTitM liLrnft-. F. 

Svlr., Drill , |:iT, T:«|| S. IScikT Ail-., 4'h.l - 

IBM | 

H OUT IT African tiinPEk npil I U» t I ill r- 
frnjnL, I'll v 1 1. 1 1 ii|i|ituFtll, Til-CLlJ SLllip- 

nbj Efipn rt. T i n r 

F.lilOI'.-l ALL LluHnL innirlnn crantfnnLL> 
nonliL IIIeIiL ilr mall Tnrfr Pir mijf ilk lo 
ivUnhiE anpiarnl ™«1nirifrr. HituIp SNmp 

l4rTTlrr. pBnanU W jl friMiLl. 

BTBA1IBIEIF, RillEand. auc«naHEk. lirii 
rllirprinE nninlflfB,. fir. llil Uriel -:;i mill 
ririnlL rplH'l.il . ’.'Ir. AppiWlli HPt. .‘'.■IlSlF'' 
3Fla.iE.il Hurilrf, p ']).’ r AllUvUlk. StW Tullt. 

KI'I'KILI! Apprcink nil SLruipi 

14 In rLtalaKUE. 1 J 41. 111. ill, 1 7ll A "I I !-■ 
airmt Si., J)p rinn. Mmj. _ 

k^RKill!! 'Thixp Spai n p| nrti |l F, JLibIi- 

frti. pni MIt. HjvbIIt. >ll,'-hltiD. 

FR1IE F'rotilijiu to n«rr ipprc.-il c.ppU- 
TEnlB. AVqtlaiLuti H c ■ i li 1 .7 . 'A i , 1 1 1 1 1 1 1 . 3 1 u ■ . . 

FLS’KsT A^k>jU r-..ni alii rpllmLnn. 
li Ik dlununLp. L'mz lu.n arL AbultIilIjiiii. 

E4lF.HH. ilLKPlhUETr. 11, 

>"RFi; l^rfcfl rpianFmHitlBri 'r , Ph jp- 
TirpTiD. EilXE'.-liCCll VJlIJE. lluUlJg InLK E. 
Sim! IMvafEr Cl*[fl*nil, (Ba|p, 



ZANK1BAH! FJrtPl rrmPlih Hlafip-* 

riviin ^aniLpiar. Iiulinr. AlPcTlP. VIjIe^' 
Nilm. Vittorio, QahFcaiL S'lourLa, ISrli l>lt 
4)o!ffk|FP, MjuuarSpuii. IH4L r L tklJTl |lpp"T 
Pali. Til ii wApncalpp Jjiiiifl fftc liar hC 
liiBdapA Cii.y LVUilliPEO. E*llc. FSL. Tprnnln, 

1 1 a m [La , 

FB.UU 1.1. E. ?lD.n[i iLifnp. Hj|,j ilirnrH- 

||r^ i|wjti lii-xl. i iVi: Will sc fi 1 1 u i ] #_ W 

K. s'J JO ItTF tp arartn-al pppl li-anli trim 
J I T. . I I L4; tuc Olr IHirXl 4-lkU U'Ltl PEnLliT!'' 
rp.iV,|niLLon. rpnlElolnP -ll oanUEnr itr.h nLJ 
BC±ia|ii, EiKliollBa a Qt-fEir pld fln"ir, 
rilnmii SLare p I.:-:- , llrjiL. nP, ITU FnuiOl 
Air., Sfir Tu lK. 

LIABKJATS.K, I'nr 6inir«vil appl mtihI. h ! lull 
■IlllrifllL ILCEuELLTF rL,.h,|,. 1 Mini IP HPmirLfH. 
nnly I ~, nx.la. SIX Laraul IlllL Bii'lmnl run 

hk-i&qeuLItei. iprCuillAE bin ill LrljnHk. r> 
1111114. Wr Liu LOSiy ! Tilt ISEti Eculnp LlEXU- 
Win y, - - I 3 Irllmum r. M Inr-VEiril Ir ■ SI lull. 

■LIUaLlty Sumpd on opgyrayaLi. Fremium. 

Mill ran-. ],JL!± l. ilirriy , rlr j-InrjLl. HJ IiLj-. 

1 LEU Sump buEpaln. UEtalli ritE. 1 V 13 - 
iiai:-.. 1 3 ■> SinLii jdrrn.l- :,|.n . lin.-jjii. 

TPCTI L’MTbE)"pralEi-llEJLL.h L'ultnki— 
Paa-Un. ILuX 113. SI Iiiiil-j hiI ia Mlnn- 

TKBAML-UE, It DlPEE.riL JAj. LrrE-i 

Oiillrn. 'i.M Tklh Kt.. Tt rmkLni T im 

ann DIFFTTH U.VT lk Til liimiuLuL api'IJ- 

iuIiLi. E. Lllh Anira li-uiL tSLnnp i‘u. P ; i L- 1 Ful- 
larliwi lll.Ll., tH. L oull, }En 

IVPi.IL L in, |. 'ill :.il ■! ZTir.T - — 1 1 a i * h f I: nniMi.l, 

MV. AppntyaLs. ETwfcey. 3-3 Yi'e^r FLrrli, 

Ijanriri. L'lliig 

Ai l I !<l h And tarly 2"ihi century, uiany 
ltrt| U£i fiihail:il-: Enfchp^ rrmiatnllUL BPP 

4am|n r-r,Li I Lira Iriir ci.ial HP. On Pii- It. pi. 

raCtilnc'ni, 4±0.10 lu r ( M L 1 ra E u 1 1 1 p Lir ^ J., <MI 

Jnr $4 It, raLiilijiiit taU.PP Tnr T,5P. UyoTre 
IVaaliLnclpn .tlEllitu-lui I'ypcr ,.'n. Fiupb- 
Tlti i Mu. N. T. 

14biAUTIFl.'la Z\L J A' nuBnea aEnnB.il, flinalL- 
tkl nianip, -P lain aEnnill. air . 4ii dHITErrnL. 
l*r i.'-i.i IKiJEAPt.J till, Hill CP., ILuF 
IVi-l Hu. tv.T,. S' lark. 



not DEFFIIBEMT Ir. A|-|.r:njN prill 
STncrlB, Kl I N, LaT^jnr . Ctiloanu. 

non niTFiUillMT'ttarm. She hur r*r 
lrm cp ai-pravi] appllcuiii:. ally. ItciiBhan, 
]kll A tip, 4'irwla.mt OliU. 

KEWFCH'SDLAND Air aaahli B t i Li 17 r-rr n L 
JSi- F. HePh.n i _ l,ah F_ATF., It O Plpn, WEl. 

EktHilA EMH, Vc u|i. ‘ir ppa Brlf, J 44 ] all 
TUlB-.-H-ti. SI, JpiEP h Sllrhlpan 

HltJTIsFE Colon L m. rue iiLTtJlna. proioL, 

■H. Kumlar, StH I'llOrt- TjnrmLrr. Hlliln-, 

I'BNN Y Arpr.i'-Jli. Uuc iolIbIT. Xaq 

]k;i r m-l 1, l"lil la:lrL|,hU. Ti, 

11411V Tn LL-lt iLLaJpi — ll 1 1 1 a. r r . ! I - V nrar- 
llinlly- un-rjr bLiij;- I n-:rr:|,: lull uni SUnT’JEBF. 

] . : . ■ r. 1 1 r" . ■ 1 - li.-, ncraltELF. "a tWi. liii.iin- 

4 |f#Mn. Rut U' lrili. Tat 

J.’RUK ,10 I’aiiailu ! pc ppalipa, ] , 1 1 1 -J 
I", ii. — i.V t Vi amjorhLi. Hinlman. Fenna. 

FEVBKI CnrrErU A. pa with fflf'l lUlUFrtp, 
II i|- IP. ■ ’ >141111 i .i . " Elyn In. i I nn. 

GlVJlii ! 1 H OllTermi rolisa itaiAni lor 
mill lhr ri",!-. li. :-.|.|iri..il : ;.;.l i. „i. II 
I'lmwr. Ullg-1- ;-Hh iPHl. H> IUErn | S’ V 

a U- H, InripillBi IP rvmiHinnraUiei, old 
ini lErcnl. I-. iii.-ua ^uitliarpr eir. Fl-r w 
LUr Lu Bcpiirin a.1 aypildrapl ■: Tlip Slump S|np,. 

JH a I Hi I IraeOTp. Iwiapil HHl, NL. IjiUil. SLu. 
FltiKK — i‘ dilYrrcnl La 4p(Fraa.'4L appltranlo. 

IFI.IX.1.1 ]|rHAFn. IbiELc I Nn link 

TT.fi liiarCILNT Jluny S.-USLU I Ir IlIbIi hJ- 
(-«.Il'M, Lfi\ TLcfrlOlicir pir.iku. llnbarL 4 . 7 hI- 
n bar, il arlBaaO Slyert, Tm n. tlaii. 

riA (Hc’i.slV Oof rtnL apprvrali. ItEtenprp 
r'fiulTtil. CIeo Q. V, Eight, nowiuti. ff. T. 
H’.VHi 13 SplCAJOn LiLall'h ulnl 00 UliFM 

liirl uilldj T C i u Fa Ll Tiiuia Charkharl, Kanj-a. 

I i -ill. ili^idL n ar. rO.|p. nil iTrw.'F. Jun.- 
pip. Hr. . «nlr ' to a. ; ■ | ■ r >;• . a i anpHriinti. 

I HnLlr. IilO l~I I j i i i lf LrrhiLiariJ,-, Lh B 1 1 L M l.'lari“- 
_iSin 1 _V4 : 

San IpEFFU]chSM’ Sdimix. nmJ nlikm 
t'r.lc.il SIltEd l I ■ 1 1 fortlpri r u 1 1 1 1 1 a , lOA X-lWf. 

■mil SliulLk. Pah E.akr. I'E nh. 

Fltrihl I'll! hid 1 1 1 1 1 f |h'|f| iriu Ll- 17'irrui b-| 
jncJLfBE il a. ’K rafnrtz, SElilillf Inirn, V Irplpl I 
['Ll] J.hjl 'Talil.u ! Fur Pirlianqlnn ptEiairC, 

LlDvLT4(Fd poitfinJi -villi into traUmari. 

Autrriraii I ., 1 n L I ll Tilt, L-i L- r i ■ I rv K- lidny- 

J ■' " I I'anB EP liurrrau. T>arli. PronfF, . 

sr.lMI'S. 14H All ilLffen-art' IShLeh'iv. 
Lifts rrefl. ]'. M. Ijil.’.ki j k-LPlop C'l . 7 ,|i' in. 

I III IM 

TN1THEJ S!uLr-. lit dlffiihrnc- -In ■ l>, 
]IO - Allr, Xllll - $1 IIP, □■Hill iLreafiad, llr Inj 

appraril cudcacDEti. Illinois E-uo-iaeo, lurch: - 
fyrt. HI, 



nSKt: 21 LtiryrFnt Lo .ippemliL appll- 
rxnl- llflnil-1 liniiriL IVnLil. No. T'nk. 

TTYQ Old Hovtal'lxa itiopi Ilk? Lo ukooltiI 
a r c . 1 ,' 3 : ■ Vi-'-iim: hPimp Uuinpuny, Ldi 

W. 3ml L 4 M AwmPei. Jjl lLI 

rr!IANCiC;i-.LIC lu-lr. EU 1 -. 1 . In. 

AEOhulsiin, iFrunol. 'liiojw 8 var*i, (inti, 
i-iiirlnaiii, AllanitrJn. nEcaiili. and ronulpo 
jjnMrn. All Lln-rf- dpIainlLil bLb:iu>.. only Efl? lq 
llioii mirisLI mi our randj'm apprirralB ! V Ik- 
1-.4 lSib.-.i ■ Cu. r BhcoptliL-al Elay Sl 4 ttan. 

4Lroak»TT >. N, V, 

It . 1 1 tiTii 1 N : I i-h 1 :. 21 . icainoi Id'. Ik-jp; 

4mT, Kevark, N. J. 

lLLUiHT3t.-iT.ULE 1.3. H. Elil. pEkF Dir.-; 
lump rDUT'k-le T. S, pT|n; lip |m, Kpaptry 
4 ; 1 I 1 I 111 : -■ r'i .1 k II.. « . _Ni W Vi.rt. 

U. H, IniortEil ro'im «il> LPr i* *n- 
Mrni lI h. 'L-ri. HaJwn Sc CD.. I'tllPfiEM, 

Nair Jprarr. , 

I'NITHW si Il"?d 'Itiiiib. II, is ami t'-, 

• 1 kill TahpdML Ilia. NnlLh ll.irilHi. He., TOT 2 lie- 
la- apprnial ap|il ImiiCi. ILrlitviui-j,. Dr.lBL-U, 
Hratr. ATLh. Jiriwiklyn. fi 

11 ,. - i 7. 1 ?, I d J I' t [ SlyBL-ccy. laaL-huL id nrc -tLinira 
hPT «kU p [Pr lA- lorloni ppprovil ippl Ir anLn, 
uIh Liai . ii, ir tree rKinliim with crorr w- 
ji ii.y»L LiTL-rn li d 4)dr ■: jihIm- in ihllfe iipS 
nur rrcxhic Id lillfi-miL. Filr-pl.iy T 1 1 a ■ : , ■ 
Hett|.-I. Lill i ltr«irnJnR III a, | . L« Arijelpl, 

ralllunla. 

WTLUB.CiiA Ir U ; l.araF ntaloi; 1 r, wrtcBj r 
tifFura fa-r tOi Iiii.LIjIi-: rharjEA. dip.iallijn, 
IPX IVi Ad 4 - 11 1 1 , Nan- Virrk I : 111 - . 

ISA GOOD llJiad fctuLjA Ftaniiu, 111 -. 
yjanlHi, hluflL- L> nir-, Cnai n, 

S r.LlL l'.e Oil a |,|,rr--. j 1 . l-rpinBinn 

1o iTiiilJcanl f, t.i UllTtEPnL Spain To. Krdeu-ln 
HLa iii iF.-.. VtneluyJ. X. A. 

EiRAV^VAltn- Nllllun. ILtmoLPd or Hi- 
I- ■ ■ 1 1- - 11 .« mil ilmiifl .sail rlra flLuuc--, 

1W r« Eon enris Anncnrili. Gaipry. ti!j 

1S>f| St. irdlonantfl*. End. 

FlLhtl 11 . S. J'lr. spe, AL.an roitan 
J«Ed K-U. 4-aFl E. I'J ]" Ml '-tr IiFiUCEH. If? 
niip-mcaL :.pp! livniLi iivwlluf Hr piKlaiaa. 

I’rLcpI E-rti fm. Titham -Etimpcp. Lima], 
TV. SruLnclIrld. Maid. 

['NITIID fILUDI aCOIOliE Mi i ;'|M im'i I. 
llu'.xr, 4?il. P fT. r> jn[ Fk i. 1 L L nyvr ■ I Ft-'l La , S4 3 n ir 

iTANADA I’cnl'ETCiirn j 1 Lllit '1 ( r L'F wl-h So 
HllYrfwnL l.'anflcda up ±1 ilLOpriinL airmail-., 
Flilipr parkH EPr; t-j-p fnr s.ir. Ll-.-lf rrw. 
HpeoliM [AO Jiff. Sue; HIP* Jiff. T3c; INt 
dirt. |± Oil : appbOlal -.1 1 1 1 1 : wlEli rarli nr- 

d«r, VMurlB H4»mp Ijairuimy, i.iyruhn 4, 
Csnr da 



hclilc: :i,-ijji-h wn.-ir. i, . i;.-i ,1 1 . 

tordiieiooriLliF ik. 10 nor a atiior-i Leoio 
P nnLli Hra I .:.nd>, A Trlrj. A *.lj L'ani 11 . 
Spidh A irarrdra, n|r . tnr Pr lA ar-PWll 4P- 
r-llranlt. GhncTalt Blimp Oi., 1313 F L-lndc-n. 

Ulir-liLr. i l’.ir. 

ONJ.l" !■- na PI!Trr<'l dcororii L'pJludln^ 
b rare a LalfLu tEl±aEular a I null itaiaijia. 
It ninpall, |i tln|Epd SlylPd lenlr Lsjijiw, 
rpmipPHrillTEi. ftr.h ltiO ip <tnada. An- 
[iioLala a - J tlliitfiiEd iirJatlliL itoi whli 
rarh urJcr. LTuIIibO .HEeidp 4 'inupfl rp> , Glud- 
isiLtr. Man, 

llllAjJ 'Ihlfl, I n I n I Piril inr, k'yprni. 

L-'rEmrih 4 '.dnnl j! 5 . ul nil iJLITerEavl. Also 

kuiiip v,l3L«l. hi need. ,iU lu apprtTil an- 
iiIJranLa. I.lAlEu-J l-tulfe Till kl-rl lid, EirpL. 
Si , line l.V. 1' J n I urn.. H ":] 1 1 111111M 

Ell Ul : Tjnllar |iorki-L lc- Old run! Ll'prO-, t] 

ariplhanls 11*^0, MW ft. Nrir-MinHiJ a™.. 

FMnidO. lllln-dj , 

m 4 CHISA, Kir 1 Sr. Allium «;.lUl« LIua- 
lTQLlrn-Li_:iF. HnllariJ. 4-18 Yrpvnntr RwIjv- 

IILM 1 Mill- i-rnl x ; ■ ; - r : ■-. a I - .11 Inn: n:a. 

F. Hunt 1117 Kp, PPlh SI.. fminJnplili. 



ffAIUE CfllN9 



4 ’ll .1 k Sl.iniy irEiilxil. IE I'll pay I i II 1 did. 
Ins iivr rli hFl tf 1*121 -with I.EInaiy Jwl I 
i up bvlTabj . Wt- pay caih prEoiluiiid fat all 
dnrn rnlra. Hunil 4>r I :.- I jrdu mill t-Adcf. 
May pi foil murh ortfSl I# wl, Niin.I.-.-nyi!: 

r'n . I'lypl. Er. >V. M~oHh. Tend. 

11.41,1 FCI ILN'I A Uold 'loarLrr Hh. S-c : IAS 
■la:,, liilri lie |HiK 4 ■ -J 1-Old.lnpUL 10D. Nctl- 

mull KhnP- ft, faiK Ejkp, L!4ah. 

Fv.YINd TI. 1 I 0 fiiHEE, CILrlL War lou. 2t 
I-Lwe*. ,'Sf pines, l*o aaa-ii, E^iLa (raa, 
ljun, 1 . 10 fftnl-n L N'rar f nrk 4-|ty 

l'IENC'ENK Arvlom itpiion ooppor. LPM 

Inn LlLilia niakc and i-uLalup like. (ran. DfaL, 

4>ila r hm ilild. Inara 

4; LIT TAniflE BniL idui-nEc lal rtillcrCLoa OkJ 
min!. £ond IPr lor lanio llluMnLIrl told 
i-jLtlijj. Yuii'IL I--, jEtLelried wish EL. 

Air R rluliL r.MM, Id. Mai MrliJ. Nuillld. 
IIIClHa.1. NTeh I ILI'Af , Slrrk T. V'nrt W'Eftlir 
■J'..-y LaiLtat Halt Coin Flru. In thy C. 4. 




inrusclTiMi. 



1.1 Ht llini I :i-li nali* for J rnLnp, 
Mtny tptj Tp.lUalilf, Kltii all £l J ISddnET. 
U-ft nos-led. Srnd It rents (or hlwlxxEiil 

E-liLIi Vilui li.uk. lid. GuiE-MltNd DTlu*d. 

T-'i'c bur pa.J mil. (ULm i.ji:Jt. II. I 5 , 

T. 

I IUFFltHiiNT Oolu?, U Lilia and. cat a- 

Ih. 10c. CTeanrtE'J. I Liu BCUMMH. BllEL- 

l.iirc-. Mir.ilir.i 



ClMrMIL^ A Kill PH5TC HUPFLIE& 



F t HEW DO k a 



[-1 jlk'.Vr.H-'K-l UiUBj. hjj |::.,||N. In- 
RlTprllunn J.L. IfllcuLltu ClX , -ftanla |L]rhara. 
CiiLl/nrnl i. 



TIE A HE AM-fr TECHNICAL SCHOOL* 



LN.IHk a (nil? !h*t'? In li'inuml. K*o? 

K-buLI'LiMd. > ImLI.Ej pttiilEng ui : .aE EE&l- 
TJ(J|IK, WtILc fa T fukpluiHf, Llunlpa. T W. 
1 'ljUijLjl. CtLlraen. 



SKl.li- I IT kill. IkcHSi. Mir. r':LlL-H. tl.ir- 
l-Kruii r-niflla, IVnirullIS. ftiefc 

11 Etto ^ PggjgS (-TtilrAgn. 

MA"K I - ! Tout cgtrn i»r >l'i«i. Eimpkay aae-ni . 

T..UI :-L ir. Tialttt LfLltJrt [I, ui!r.irLi. 

Hu (unit-ill ■ Ti'ryLhl up 3 p.|iji,li|,.' h-*i|s ft--'. 
K-itbsuaL HcIhuIHu LjbaruarL(d r 193U W. 
Btnm Itlc-hnaiiil , V±. 

EILrrCEKD WiLb Va/r PH UPwAnrli "»?n- 
a*ll Llifm- r-rrmulir. Droreatd. irijlyiri. 
J\ICM"S lit P. It. TLiijU' Liu., hViililii^Loi, 



AM Intern from j-psr nan -iulpiiI nt 

tEpUllit ] . 1 1 1 <T.v.l I ■ L La , I V L'lUEd? In 

J-Hiaa u I L I r ['ImlniarMiiliy IririKd ij Lj 
iriifct phulQEmPhd tVT "IREaTanr', Ben-i|ix|irrx. 
1 1 1 E L: r L I r Ti iTiii v a..j<:u ■ ilrtll:ili'l. litiEll CErlll 
IIIITTHST, rlEllt whEFl’ T , 'U tlvu: iJtlLcIlllTll >;iai* 
LLi:' e acupjtLin. Vi'rliE [«c rut lipuk lad it. 
(“lilliCFitl l p .- uLi criLiilacEi LluoarjEL.l:, DejiL 

inf, id w»n aaHa e.. SfirVHirk, 

HATLP Or|ui|Lzq 3 . rnjxl Ed ia- 7 -j ■ [ hruplhnt. 
(EfhmiLTlI dull. !tf! I'llll. Cl ILI'.-.'.'.'I I, JyrjP# 
— [f. J. __ 



BUSINESS (IPPflhlUHITlJS 



i'L.INTHS iR^nsirlfs ultra Ind'iitr Jeu.i-f 
■ ins mi .lrLunLlT i>: ilir 1 liudlnt-ji-L nr 
LlirJr inas: iii:.i.::I a" 1 u : In a ar! p:i:ila. aurL-l- 

LL-ei. toiTEnltf. et?.. In I'ln-de* mil uiU? 
IrciLtdEtH. ciiUprLil rtikei 33 e nitfelf-E. 

ILul'lirr ■■> 111 1 I- 1 . 1 1 1 1 _ - 1 1 1 Inr l|:rnl r ■ - : 1 11 r - 

Han, iknall Lnrc.|n#nL Frl^r'i LiJk T'lnm’. 
Mfa-r Lhe fjjsh. loir-prk? I c».li it< ntv lid 
Alld Eli In - 1 ii.el-L- Eiid : I l : : i :j ii i I . liilrnxlInK 
liWhiEt arjilfil (rpf I'lp-rlC X iwtfTirl? '. 
DtpA. jl r LUSfi 'VL^IiLfiLMM A^nut. 

YueL. 



F-ULLj J I 'i ! l a Jl — I - 1 r j-. i pnlt|rjE n#r' 
L'lian'tliu, rJrrnOaTr PJE.I.JlE’f. TTCLU. HApEEjDr 

Unrrlibln . ancingiifitt. m 



DEALHIULLT MounLM OsT tn'DTif mnH : 

unit LTl v I Lll nijLUlvt. J. Brad. Uli Cculid 

C ' lull iinp H?i> Yurt. 

l![.L>.H 1!T'P_H fir j ii nr prdi|h hAial h I^^NT? 
the E'Muici ltd’ll. i'Llm dET<[.]|ird nniL S 
L'nld»L'liitflC( uti I'l'/: ..-a i N tv: III StnLI. | will 

HfttpItiT TVIrtlp ahqp. Rhli tfifi inp . InaJL 

r.iltEFTITa Pliirta’i ftnlJilAt nunili 
rpipinr. siftJ”? li>] to Kerrlrp, MHriirj. 
Ill mail. 



T1LIAL CKT«r. Dt-roTcoIri Till I Ec. I>l n> > 

l- a ■. ! _ Ik-mLllul LU-IIieIi cnlprJjtlntLLE tad. 

A I'lllll* -^t-ralE?. -]Uw ItEEtlia tit.. Al- 

Het t. ?l. T. 

Tyi.'l' FiunrLI? IndEifc nlEtuLi- e - la rreuJ. 
til* OIT. ife. Thi i •• T«- uiUEEtr, LiTln. 

KnlJ buaL iirypLlm (E.lnn Imliji. Aililn ■ -i 
(■■riDfr JYhLg laab.j 3111 BeeuittLci Midi . 
Ttn Mtiiit*. In 



HUTJ.rHlHI FnljLnel — Fipi bla mmy! 
EnnitLlJta Ell Jl IIil-,V LihJuaLrh. Krr.-I f.;r rrar 
■ CllJdl'Iu fin 1 ! bneb J >’nrt'HI]r In Bull- 
IrnpH. -1 .1 : t -ia Jlultriup IndUdEElH. (LU3), 
l-Tfnimd. (Jhlfl^ 



BOJLE EhprCJitffil, TTLGH't |E 1 _"h"lT' llliakE- 

tala i laiiiTj maliliij aaJ ■■ II lii|£ Ibrar Li L I 
nidrUurLcut idifrlilllci rrain itr EuannleM 
foEd'Alii: Ftl-tieL.. (.Tritd* LTilu; tulip 

Fun ALajiIii tij ru|i ; Eiufrl renbaj- JTa-nil Isur. r 
j;|1itth xlath-wwirT; Tunr? ' H-it Mins- 
hlJL^'; Flldl-C U'dElf Will Beit m-LplIlE- 
?"'m|iL ^?IiIit; ILII-u-ht Eheudn-Ulm Cpleu: 
I'liflEX-ddn-rrsllcIi; and lueil i mm ;?<.l r Ji>n ■ In 
all LIiLAu — I hLcruLurp (rdrl SlIEIkt. CiidiHlul. 

Bsjr.Wai. , 

FOJLArErL.ld t'nt ILuIiIiltIEu MiiIiLp. AILaL 

I.IiiuIiI Kiriile. Ku: nurtlllri. tit. MqMi 

pllAh-lt I lit lUl'I'LT. Cl>l CiiaaL'II Tnidl in'll-! 
El-Mia 1 MkH 1 1 1 1 1 1 h 1 1 1 vl marlili, AT aEi'rlai N 1 1 rj 

rhtiEL SUPEi jrnitK. Him? EaTlEua tiniplt 
YiLh U-|'rtlE{ JLrElCSMIE. ILlUaLEdEnt ILLpEI- 
Eurn I 'mvell tnuEUnl-p. Ilns'llnK. Mlrh. 

jk- i-iiiyj>--Iii £ : -tiLIht 
IC'X^ iiaf irliLTr-f. I'ti.ii/prL fiidNrv AlrArtliur 

Ul-pJ^BUy-.U^rr. il al. . 

TH jL’ll.H -HrJI ruluuleLr lini’ 4 i ■ I jutu n 1 - 

jiiLe LmK Uldlnrct. >' t<ar iVLIh il niELUT- Fa. 

MU I I ■ : ■ nj r I UMm I ay. | B rprTiu, ImlTW- 

tkfli. and. utnlal f"r lb elalcrni ir IJ.Fb. 
tjLi -( ir". inn lEiii.i i-iil-rp ■_ If JIlPPrLbaiip (nILoiAdiL 
_rxrm_riMTii li3l__^ii£j^jjr_|-ny_J 1 pl|p||p 1 |(|, 

HEALTIFV T«# liWlii nLlh bLhla,~iiiL- 
inpln. H'liTfc. KlL-wa ii-1 I'IEt. l h J 

KYCi'iY Tin Indilu! UWaialb pumiLj 
pnarrei hi iE mllllun irtlrhi. Yjiinblt In- 
rrcuntbm. H«:-2 3c tump. Diiutit* Katie. 

Bill llprrh. f.liilp hiP-k, Ark 



»’ ILi-: i-’. iiacki. mall a«ier huJiidua. Hepiuii 
Li|i|IE'.vliEL-.J l.i|. . i n. LIT raid. 05 LUJErtl 

1 n. 



SrAir. fla-ilpT ijfpi |4?rn. E.EE 113 lUDOly 

)»=■ •Ji'uk f*ur» fanlt. 1 nrcE.ii jikit eLfl-:.; 

blEllUian [Hrua -S4W1. 



T*Orfi>HS ALachLDti — TrLantfEt — C?r™l- 

nlM. Ldni takliu. LB&* UihH Sk, t MuElnK- 



M .ir: I : FauilurEi ]udt-m r T p - r - rwniu ■ 

In 0*Lt|iu: frf?r Lill.T.IOt.l LtbarpLacT, 

Jpawarr&Ttin. |]|JnpLi. 

Ai.akl ArLiiirial iniTblt. l-.. .e(uj Bl'iny 
■HNs. nn rflllaklna: rai'.rr unruiiiiy. Kpiil- 

( 1 1 F. tlllklnm. bdbkEHdp. Oaaopt. phHrinntt 

1 1 ar J. JnciPEiiiln:, ditbEdbr, r=*m?li iron] 

ilturrL l-eimbotI mpLhnrip .-LimLni pam|.|ep 
Ik, Ilia A. Ilain, flTirit VUl J ■ ■ i t . 
Ijm Anarlw. -Calif. 

fTTAltTBILSr ftwIiHprpj bn*. netlifuE; 

frt? r ■“nn. CdlcnlaL Cniritr De. lYlltbLnE- 



n A v is Y-oi n rarriETj ] lViLit for frte 

> a I ■ ■ 1 1 1 e I.r LlUr b\x iiiiltpiLiie. ibaurLn^ burr 
]u iiipkb tiiEEpr pltlp|i| pmt #trn minL-j. 

Amru-lnn ('hnlaiaraDhr. lit Ciziari ILrui?. 

JliKliin. it, Bl ■ If. 



MOTION FltTUFta AN & SOUND 

EDUIFMEHT 



CUEillCitj ! 1 1 1 . e zT u*lll luETiJih (mrmulai 
and Mali lE-iiLa. All Llnta. l.llEI lltE. 
1Y, f. ITiii.ii li.aE, 2%. Tj. , l i n *'! ■ ieiIi i:i .la?.. 



millET (t ma-clrr nvanr-j- Yai* I l.iraal niTL- 

T^d. 31-D doll ThaA- Bunk — "iLoo- Id Mik? 

T imr Burn SiT«Saet PIltph- FI eye. ,r I’-J'-: 
1 1'lfTm. autnath cimtTaa Jimn JKil.JO; fldt 
tE. 1\T:.' 1 DriaEiL mmiir OrtfEn nr.ittE-EC. tiar-l 
iiinf, Mil in:. 1 1.- llrYry L ■. ■ -Aj :T 

JTmra. nmrra. F:J.-3 lens. Xir-i.Od tbIm at 
iuO.dD; Kuilaseni'b .ink! C! inCitdE dTlv-t pen- 

Jn-lur. |n:k-rL txmLILL ie | 1 "'. fit£ YlLfiir .In j- 
nukoVnin iiiir-n. twM |ire:friiiT and im- 

r lLller, II I libi-DD. eMivIlEu laki- Uvff XI 
I A jl r fEL-.ii ill'll Inn plrEUtb tflffi XI r_! 

prlres. Stn..! 3 p In riaiimd far [E'Err jeeLSecl 
] t(M □arebEppraib Tin. ILu. I'TVEi:- Ll-e. j. , 

!j ~ rH m . , j L 1 1 L ■-■ .aurh-i 3.n:l tXIL I - . ■: E I . i 

Oatmek CumcEEir. JTO hVrjL Jladtim SI., 
rhlearx 111. , 

MllSf ilnmc- ir,n-.T,'i. II' I El. tTriPHn- 

Slfckry Vault- Outrun FalSi fa.H. I;AUU 

f i . i 1 ii r-'H |f.bU. TTii.n- a n:l “ i . I L jiple SI. UP. 

Yxiphlnp. lf LImi. Clnr-lnnat i. 

!■; SsYJ Film, nr*- prlnli. (3-imeri;. uro- 
Ittrari. TIiticth-jL pqulprattu : s^nL’-rf. 

■ -tipjbi. alX. l-^iklT, CL -CbdEEli SL, UuutEik. 
AEiF3i:hu3eLl5. 



1 eH> M’rinrr p 4 - Iiiiiu- jil.iLiiul auLa IitrLl. 

teT-ei i j”' . minnri, rhandelltn-; it heie nelh- 

rnl ; iliKrlOA-* JuntiTaiiPh!,'. OutflEI fUJXil^Ad. 
(_l;iprnel*l In . 1 . T- r , M. TlxrtL-rr. Til. 

ST.tP L T l-3|.Ll? Iniilnpip pnyuliEn. Espty- 
II. l"R rumlixed, .vn- ran-iM-lna. Jlasr*wd. 

FAT P M BraailfiT. ^e«■ 

ABTlFlCtAL nnUtTF JlMirLnp. 

LnaLEin-Llani tdierLni wot-3 qe etnitirt flr-irlnr 

link Lhl.dk, flEdJiMar. dll Alim. I jjfV Eia-L 
iirnaidEntal pp^llnH. TunTpLe pIpuEft papiiir- 
M.ach* ifiKPCP t kcd-. lanlrii rsrnLlu-re. ptaln- 
xrjr. fiixLlilu luulJt, ptnlkUlaxb and I II IWlM.' 
Ilnm (iwf _( 1 trlF. _Uplilpr | _ FlnimL ; _S"._Y ; __ 

HTFlAllY Ilmplii rnalt ibxJntd iUEli alL 
In'lrprllum Jfc Inlrmatbjnpl AtHEj, Clai- 
tlrubjLL 



tK 0 F 1 ?(JB 3 Futpinu. Linki, liiinii Ti. kc|- 

LI?e nheap. Nprlhsklei Ca. r U11T itii'dlEii.. 



tl.L F-LI-! Itlj LnuOTry Lll 12m Inrn-jiiL.lu Eli I- 
IftI Inn bmlteii. Unlly jmma'il krw ilr- 
talli. CleKue Ll&lt. I’m.. Tarr-rr A, Byta- 



HTh’Ci’i.T.llDOll Ii F-a w l-t : Kpate ELiOi if- 
|i:eEim IlLii. Ti-tbalrxL, iim-unlEpL Lnobp, 
rannulat. mnnET-’n-iklnp’ Iden. falJlMueE 
tf mluulile IcJacmailan. Fvn.l dlu*. Mm- 
IiMLim Uu ,. 61-1 IV, lEn.iili9.Hnii Bhd.. Tcif'lsp 
nhli 



313 l*nr(1r|L 7dvin(- Prn-fcr|iyi pljni Ue- 
trrSht nmaElnaLv flniidt. nh.l(-]L jtalIiixLl fai 
uxb lny pxrulLpnL nnniajr — uhlkout rijilEal, pi- 

iwtm rav. m 1 nier;htnilLit. .m-i| fsf iiulpe r-ar 
lull wVr. SLAliev. Ituc 1110, Lw- AaaflEi. 
" Tlx 



CHE MISTNY 



FOBKin y '. I -ill. xu|i;.lj "iKir-i. — 

]u-iU i"E Iri'Y JuuetibL — nb-. >"dTe'.i:n 1 'rpd- 
Laald, BXI tail tE.. UjoofcJia, H, T, 



lE.iTtTr.iTHii. Till riii ly ii. nt. JA Eadsjan 

kndEk. fiil.3 lem. lif.M-. Inlildng 

FpilimIB. E:B .3 Lem, EttSD. kViitki K*-l- 
n. ar. Sfwdti, f:H.M Ira*, III. HP. Dill Old. 

33'eir», L'itI Ketii T?jphr f=f-l hHi. Ijit.nu. 

0-FifltT, C:t.S Lena. -SlT.bU. ISkJW 
HuLidid V. F, bill A (.11.1 lend. fll.OD. 
^einl in (4C put nu* iiacu^m i*«u. I IwaJnc 

liubdEE-.L. III -ar TXlUUL UdllEEll r'hmur* 

cn., S:n Swlb H'tlmti .it*.. IJcpi. F1L-TU, 



ISA 



POPULAR MECHANICS ADVERTISING SECTION 



UP Tb tlj.W tjth JSt rerd-nl-n Tmllia 
hr- iiL iHiinlt*. HeriiL iLlmr h r ILxt nr trm? 
Timlcn. kPlri-ShniiL ''I e . 1 ' binrLnanrlit . ILk 
( 'j-JM'kh H 4 xL|p. [xra? nniL, l-JLu--Oellt 

brent. IbreflrcflnL tlrfeel nml bj-.-dn Lki. 
2 Tie. Till rlv-i-3 UtLid JpEpt C-EIUE. SL.UJ. 

HjpH M ' P. UaHiB. A upmEa. llxtnp. 

IL.iLtll UnlLtd Fe.iies. r leLm mini. «at 

biEiltli. f'llnhijid* JiL-. tli-ndclU-. CalPIJiAd 
*prlnja. IM aniln. 

SENS lUr Fur S dlltmnL tglm pimI eui- 

S3 dLlTereirL Ttnnr TAsIep 



>1 Ul' 1 E CsmtrnT. ■prpfrrtin'F. filnii. 
paLfit. itL- l.i-ruiy rritui>KrHiLri. Ikilx 

- 3 in.ju|| Midi.. iSlI-J iiddlnii I’hia.i. 

Yotk LiiH’. 

JJ.hRrj.hiir &. q.-|ftd Lhmlrt "tranjErtpri. 

M'lUM.IliEuila. LUinEiililial, ItUpLIBeeV., Iina-.T.. 

Cxlxlsi m-idh'.i B. (J. A Curp.. iui-1 L-IeurlI- 

1^x1', TJrvf Y-:rb . 

WaBLU'd GietTi-L "FiLIIadL llu'' li- 
1 E. 3 I. Lni?ur| I- nnjE. II nl nr |-.u:li:-.i Vr i. 
Jleminuay if Llm Co.. ZT L'IiqmIl Btrceld 

naiHa . fl jij, 

J-llL.'.l FJlrii tiiTjalri. LUIdt i! .-ii hAia-. 



LlllLAL Falm* a.Tr a|i P ljLj. plrinf AlU-kj, 

IFra ia. KahLnn.J'eniik. 

LlfolLTlI’.H "tcvilpik ”l"Jil|rxi I'Ljt " 1+ 
JI1L -Ineirl 3 tetli. JLhli ec jjUEthast. LVeIeu 
H plnrr.-Aiy F||i|| ft],. JT -Ctiurfh KftueL. 

llEUEPn. Ml-tt. 



1 >J’| K L’ 1 a\ _T’ 1 4 K NT TljVtl ICA tKIklQXll [XT- 

rltil Uj *iitn:n.iiiLlH. Hj U r roftaULa rlrrlrk 
narhlnta re k-.il tuA+'ati' tlu[i|ilnE blntki. 

Jilif lii -nn-raLn EH| #irn|nn, llppdhi 
fTm.iiiT. if ia- La ( on Lie Bind. .\ uw Y nrk. 

IldOJK IuJuhLtI-p* xuniliH. tbre? mmltw 
4J r . klrluli. 1 1 u 1 1 1 1 j-T-pt r . I et L n c I m n . (ftbi. 
I'twriTl -on "aur cun pmsb. Make, tell 

IlHIU. ( 3 .|ti L m| ,-i ■: frcnniti i S|.n i:.l |- rli i. 
Lraili. I :a 49 P>iic-i rp<e. Ultuen ChuabS. -J 7 MI 

jKn. JCa cbK. CtdMEIL 

V-lL.T.UB’d Imn StILL AnjLAlB*r( Any- 

T-'hBCL- 1 1 -J liiLLi'.lk.-. Lft:. TniiLun-Lai \L_i n j u , 
Flu^ii IrrrT,. ft. I talc 
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CATALCtfi LlirJnc- S-.riW elmmJfklt: l.aBD 
wdentLBe t«b. fin) IIIUJJMtbani sent Kw 
30c. litrcth: LU ]«r. Ijhuralnhy Matwlili 

o? fti'-j, h. a i -.1 . riii-i 

CHEMICAL ^EmMelmtirtpr'' llBodbonfc. hum 
iJJ 1 1 j if ^a[-fr lull flip . il IUi[[&l PU. " rLr till"! • 
l i,ii. Enttlmw iwniiipt i.W. Cfrtink’aB 
HEtlDEUt IOC. (iKUnl iflstlfllMJ C[L, llfld- 
Inj 1 . Kami. 



FORMULAS AN D TflAOE BECHETS 



STAMP lfrknn* Hcadly ImporLmi EkFh- 
t*jiluc]np mmiga be nil lnLn'fai*-d I" Nit- 
mull a mill loatAjarEUElUITLE John, 

lira 'IV&t. Timpn, Flnrl.li, 

US L.I.H' IL. hj. Su-ACbL iii si 

fellfra. Ellf If. I .’. 1 . A Ihnny. VVillC. 

<3 LM llANTi: hi I FYimiuljt. — Trldt AftndP — 
Kl.eil I i :.| : I > 1 .1 . I'm I ■■ - rr ■ lii.lu-lrljl 

liii-.t uiiir. A -I, N'.ffL'3n__7ila 

20 PIlQFrr- WAKf.’nU ranilUlPF 51. ]tn[ 
C^llnthlp. l^lHltbc kllbet. Mir-PU.lEkntHTi 
intElc leiLlJtlrur rLoLh. lord mn»wh unlEiln-x, 
IJlpL ;iri -mmLlullP. rmic.lk-,. lllki. »il»V 
tlDJfc punrtnLeo. ]FlEtif UrrfK FiimnilB Cato- 

min 1 . ItaLEk -FFEl-TE. MlC-ft, , 

A SlC Formula. prr'f **. ie - I tSTL' a ten l, 
fl.flD, nr iiioaty jvfiimli'I ILi search G&., 

r.liCH It ' a K. i 11 . 1 , r r , Thplr^Hl, \ 1 lrh. 

St iv ) • 1 1 1 > i. ■: i-.-.p-i. 

■ nil hrhchlfna til door. liiaLflULly UlLllUul 

ruiii'Lnp or pplljlilni.:. Kurmuli gdirkuLn-J 
tL.M. Ij bor'd, 'ILL If. ] J.jLh. ll-XkHTLr- 
Hair h . S. Y. 



CHEMICAL AntlTila 13.40. Cut Id Ilroi.. 
■Ml LVt'i ft ft KL . L'lllfCu. 

SIOWKHT Guttwibat-J EiiruiUlti. Caetlodi 
IlH, *P«Ll) PTlrfP. I « ‘ r Hjil.mn E'hrm- 

Lsl. 1T00 So. Ratine. L'hLcu c. r 

M.IK E- lir,:, SlLLannllf knotm pirjili+rl.a, 

GiiLrir.[cnL I - : I I j :■ II. » la Indio CITti. 

hCiniil arfiiTln.a p-mlltt :--J 1 1 L', up, IAbLb TkCu 

>.lii :re Ti-nc Awh, !'■■ ..rl i II I . 

FQKMCLAH, 1'TjrrJcQl [Hans, I'artLfulici. 

fnrr, M-liol |i-r, til 11:1111.111^., TrL'iilull, 
T ) tfHJ. 

FOItMCLAS. Ruslntf ■ Plnni. ],|tentucp 
(he*. Re-lEcon. loiJ S. Keeler. rhlrauB. 

EL'CCEED WELTi y.-tir i-r,0 pEChlUCtl. Mdht- 
prll Lhtm, rpriiilila-s, PfiKi-sura, IhLlytcl. 
H'ai.r.l'ic ![«. il. Thu[y Co.j LiiiiUnEiGflj 

n-. i\ 



TESTE15 F*mul*i. SrncFl — nuarsnl-rma. 
a'liLiliC lirt. ilrln.o.j.j LlkllLttir, >10 

jank-TLllf. 111 . 

IIOU > IL I. H |"'T Fih-ce.oIbi, RCOh. a 1 1 1 1 L I r: ' J : T* 

c&pr. free miErrlilr for jprrlilllw ™rtli 
HT.OO. ViLuit-lP lelllm mltini. ill lr«l 

REBIiiii lir! :iLa aim.! iIilL u IT ■:■ r I ! iEllLur. ClLCLd' 

ill. 1 Tbiiiiib, FlurlAi. 

EC.LEE Vulif ■:■■/ 1 1 1 1 la- A I .■ Hiii'liM iJtIiLs 
'■■ iir rir, tnllrt BrLlulM, niBn, rilnrli, W* 
iutAljA tTtrrLhlrir. v ■ luiiila; ii-oK ITrc 
SirlMAL Bd inline LiL^uLKIlJ. lfiMW, 

ppild, . H Irh miiml. Tb. 

ri.i|i)Ji:i..LK .ill hind;. QiiiLrinkE.'. Cat- 

4101 frw. Kpulrri, :)a. FarkrEdm, 111 

I5.0l.in F'lLl iriT Mil: lilt Innr.Llfli. FCil- 
halni imi uuiij itheji: AexEOenri and imri- 
MiM-lvi. MTlcnltucb. aI Iw? ind innlumA. 

irll-ll'l miterlil*. liPTcrBRiK, rrmrnli, ■Luil r 
pBiLf in hnn lliifj, blEBrhjnE, sen ’vi: Ini. ral- 
i rliLZ ini nil . drelT ilui. hn( iruirmi 
■rf mcnlj. hPHPEhplq 3“ E4*idi r 

Ennffnl-inpri. thrAlnS CUm, lipldtry “■ I'T fc , 
Mrofulurbni virni In. luhElnnti. PkLnli., 
EimlJhfP. phnlnRnphjf, frnsilmrnLi, EBnnlnj 
InriaulBl, rnliliL P, UBp, CliiJkl. IQlikTlini. 
lTll-*l p Ta p a r all nr. r . T'lrEuma;. iralarn-ia-rl -c . 
h rB |n n ” i. c, irHLlAi ItltMUild. JUH ifELk 

r<i “'RcLtiitsnr' ArriErlrkn Enficlimidii << 

Fi riinilp- '■ IVlipr. |:n-.lLZjn In r.:la Jfial bSOfc 

pay ! !. 31 - ind i<iril <harc«s. i'npuhr Wf- 
rn-anln Icrn. Room SOt iw E. -OtiEBrlfl. 
SL r L’hLtifa, Ell. 



AQENTB WAfifEP 



JA HflL'lirjV LVSII, BinixliiR H p tw ad - A - 
ThbCL CiMin-.klslr rErcead; 41rc? Enr TV 
T'ali-bai nil 1 i-BhL Al 1-t a . L 2,000 Lild: 1 1', rial 
nLlcf runncnlcrd. SnmiMr' In'!, 

E'lasClr ItUlillET. Ilcpt. 0-31 f., rilwInnHI. <1. 

DfKJELE-EtED aeir-ChCfllllnE rff.lU. 
I'vkiaTa,. jl±n !i Cl . ri 1 : 1.1 |n*.. |il E LhrEuil 

IlHmr ItteiIlfiIiIe lor Eilllne ilnhE : wft^n 
Tar EUkl ilfOo. Sampler. panlruHn. li'c. 

■ irFnl ii winliWI. IVin. I l-alr *1 -t Vajnli III . 111. 

AlCTOHCKRlTsE ■. 1 £• -: I r.- j t(|]| dHoclIon. 
FjU irlhr. 1 111*1 1 1 1 n r - 1 ■! LVirrm, H Hi I n . 

niATRITICTOUPl— C bpbMb #xuUElu« wd- 
mm tren-j. Nnr Ttmkrkkhk hhhfRt. 
ivcnun hur an iLeTvI. a«£-ji[SHu! nrullLi. 
Nil l-s-piIm-i IeL: il. TihihiiO, Tffiii. KC, 19, 
TO Firm Atwsh, hfir Vart 



SEW InnnLLan. ArLichrofni: fur ftn-trk 
lilllli p i 1 r f 1 1 ia; - linidl, FuarillkLlRE. E'trf- 
l "..IF uuyi. i-lc iiElriE? outPIE. LcWnir MliJ. 

Lin. I TS fAU rt HL„ BHHUya. K. If- . 

FLlE.H ■ ..I i!. . .'.till' i "I - nr il kl" ■ 
Arrnti Supply Ilouso. DcpL, M. SEjeftmiWA. 

ik.-mnVlVtBl*. 

.iJIAKl'sU Ikn.ilni mean h=r' ntoHLil 
If maA-liiLli ililrLa 11 C ; H»kl, llll, %? ; IEn- 
mrDt lie: lidLfi hLi-Iiil« 2i-i ihirLnii 
deiiLal Eniu, Hr: blnilr; Lr. Vklmcc. ::ki 

F * llrth . ■I'l-miii-, S>ir Vurli. 

]iANTKT L-ii-lf ii|f AlliTLnE llETIdtl- 

H.ro. Tin*m Cmmina 1 . M »lnnu, JiTk ij. 

OKESEV Ekmnl it JtHiie. Pl-o mpinrfkF- 

lurlsr nr Ian' uaidlit. ?i nllLlOlr. lillEel. 

M2 IlnrdCTl. UnrirEvd. I'min. 

BELlJ-i Like hnL eaNcj. I'll porflti. Ma-ir 

IlimifTj iiUj-lIa k-rs. PrrCilinC-.-: f-lwllv- LEb^n 

wBihknp. 1'an‘jjyrca-i rw ifit^arri, tic. 

[.al-jryl'jrli-,-. TjT-r.^'iaf-l:. S. Y. , 

fir Ell. L] ItklBa-lklj, JiEkrtf l.IWHt 
prlrcd. KlJIlnc fail, Ct^iBi lialml aulskntvil. 

FjiinrknfL- uhrin (-FitTy. ChirIM lm. CwjiJ- 

JCtl. T]2 -L iHotaif rwll, _Qk1ngp|;'L: 

MI.;TArjj[IT Lkjul-3; ^nlili-ri. j«|itlri. I IlH - 
tE. LECKd, ZlLLI. Y.kh'jl.lL hrit. Sr'lla -V. 
tijlt Er h-jin i IniL'. Bi-atctr, Mull'll 

Iirrtnir Put, Utrimdn. 

A su,':>]>:r:sid or Jnmr iwn- 31ikLnE 
■I ■ 1. 1 Id hi:! elLfE Mine nnd ah'dIkt iiltina. 

ElierbrcliiifliAF, ilijha. Bit 1 ■ .■. 't Eiml l4IIIPlf 

rrpr^^ K l_" o_ i i n r T .1 1 f . hY ! m r r r . OEdil. 

Ilk: Mnnrj IjhlnK <hkN, UklKI. IlH. 

un.k-nrEir dfisie". ne'lBrj. nliinaiEi, _ts7T- 
irailp., tullEF, mi IE Till-. TdnVMlIlf. 1 1 il l Ilf 
Cr«. SlmroJ Cn. Bvjil. ft, liSS-Sfi l.liituli; 

A't.. m|p | j q. 

hath; illE niniipy — .■■■rllLiit ID:’; I l il'.'al :nL 
Al. krill Q.H. lli-ltl vail-.. M-fll rjwl«. 

| , rr J nnaS ircrli.lili- naillt -id. Iltli htjillFb 

CElli an ]" nielcri. ijimllty, Era**, *al*fclrs 
liy ami |Kv.MrEul. .'il.'F 0 I iliac- I'jillD ra 11 , 1 . 
Writk Tar fkl iLaKur. I>*r-:iri nn-=.T I'HT, Ainc- 
-rs.i Ei:nl..i r«ii|mny, 3433 Sanh iJamlRun 
AtMUC. lL'*| rnHP. . tl 1 

AUlsSTff IV ap l^il, Smr I icu a a I kViI IkMtli 

ally. ISIe prcflli. s«i.l .Hint rr*r 5i.iaT.le nnd 
bbIff aai Edl. I '.lit 1">, Halr-ii.. IIAIiT. 

AC-HSrs Vi’jrntil [0 jJrrcilfc am Ei-adi 
and dhtniiiM' Ini rt-fi-iiH-/ i.i-.-tan-i in nYn - 
a-udkEI. J[u;r he Mil I a||cd tr‘.| U Hlv !■■ kainr 
nt ;:l art. Wnlr for EilLI iiaalliULa n. illliHI 
AIIIEl. Rntle ilir.. MnnintuEh. LlLO- 

f-lhHuLL. (lfclfl. 

PURE iklilnrnr ItjC aalliM!. WoAH'k 
lnviFil fiEk-ra. Frit ik-lbFCEV. StW ILfEE- 
Fenllt I . i . i k-; run -aiHmli ra, raanr lilaaili .- . rlt. 

Tut Stfilk iH. . dnrjf rv| lie, Miaa, 

SKW — luFt pjttr-leil dErbre- rrablH ■■ 

kU-hkH lu htjMJr WB ]Hky FkDHEI. B(L1l HI 
s|jOv| Xu rnrr^LIl Inn. I iiii-ii ytly libis lirtfa 

ha. Weil* A. Wc-ttme. 1230-.A Skttli Witrf 
PL, ■ UinH]gHL WiL 

SEW Tronainiri i:~ ni’inli’U- b.-i-.- klcnc 3t. 
Hell II 5 or.r. fl-aan Tip narr! I>tpl- Hi, LaiJ, 
ft VVaul UpLaulu-uV. Serf VftTk, 

jUIESTH — F rtri I*- rpdblnallan Iwl tlfkA? 

■ park pluEa, ■plrrLrLrail CistiEBcLa. 13yri nlkliy 
Khtr uies. Krrrr hams «nd iuIp nwnrr r. 
limtptrE. Rklnplaia 23 CvOLA Tl DtlfrlftL 
iA~fi| UnmEe. S. J. 

IWCt FRCTI'IT 1 [p Ilia BijaEnr ik*»T llaiL- 

(E. Su Lillie nr rrleLlim. Hfhil mkkEd IL 
llEhtf S’* wln<l -trii lalo* |l -oOi- lUiLtILi 
Jit. Piinplr tnl li]» plin Tic. Sro 'iidh- 
I>1 I'ninpar-.i . tn-l. I'M • T. SHE Sit Ibid 
rildE. n-.idfi.r i. r» 

V’RTjL mill T*W+ imiiiilAlB mil. I fltMir 

■ Hdl, SflKCl Juri hPIlunlni; 1>I* nOO»la- 

;ln-S! rr j i ■■ d r liUdEntdl. ltUCflO Flltk QkrijHW, 
lEiia n a vhEB, 4"nlia. 

RTF! AttUky appLylPif pi Id llllcLlli Oil id- 
EOIiaLiLlrP. JtialrFL I hint tnby. Sn napirrS- 
c-ncp nwilEi 1 "he MinpOEi. ■ Rni™ r 10H 

Wa.a1il33EliMI. Rill. ion, TIbfb. 

irT2.ni CLRAUED lfr CJcTliin nr E'k. 
fnim mil* Silnal IJlmk hB-lLUk 30 bk^Ck CiE 
Cfwki rl 

1-UOFI TH I In year oy. i eifhI J . FiLe, aril 
ihcm. U'UFJiirKd furmulii. kperlil prlrei, 
Tjaaiik. H'a L al u p a j-a-r. 1 1 Ik.- -_H ■_ L - ! til: in 1 3|_ 1700 

Jin, itirlrwi ITiInMiii 

:ilil"> I' ILIII IT r-rv " J-l ■ I::- 1 " 

klkdirO UtEni.IL ILfCudf 23b. UklL-F Trip 
$1. Li* :i iLoorri: f- iniiilc 1kt_ SEW M rLlnaJ 

11 *. . Ik filr nill-E. )inuir<Hni. Rb. 

UAfalJ RbM iw 1 btlEiTlIkra, linirli Km 
Hliulalr DliplLT Adwrtl FEniwYl ru. pkrr UA. 

AdENTO— DidiO'mfnliy la Hflkt nu.'-tvi 
liQGh rraalaLnlaik 3T ruttra-VEul Imalnna Jilaal 
hBiio nr nhlre: rrnrf for En-a Lnlmdurtury 
ImikltL ELIra F*. 3M UtieJ SSL, Saw 
Vork. 



WrtHI.r'SL L'lrraLriE band iliuhtr T Cl Yd 1 1 -VS. 
Hike hiH peallf Uilly. fnmnh frw. Mwi 
a.yliOrUi'i rl Ea, Fait liMmlMidV. F ulr idj. S. Y. 

[SITI.i1.JSIT Am(a»b1l<i s-.l rw>t [oener 
■iiakrF Lratiy. Sm> .ypr ra'I'alrlliM rui LkbnJall 
i p bnply ■ iVjIeu Tor imp In. liilenidllaniL 
Tliiio-tijlo &. Trjiiiltr Lu. r 1:1 li 1 U 1 C-l _ FliLIk" 

lLvl|il"k._l"a. 

SPAY 1 nrinJL Inn, E'mlvrbi iKHlim :ikal;,nl 
cnlErlnE. biiTiInrs-. [fcrmr«r-:|ra!lra» pr|U lili 
jiuLlia. Rkioplt 30 tfiica. TIoufc 

_^lij™i 1 _ftiilj2_l^i_W_f!LBjB L _AiLwgi 1 _K ; _T. 

I t. F'r.-: IL In-, ml. Cm. RrlE-hrk InS lOuClita 

lino hol-lFT. TJtpit Iwme 4 nnkmrc. I'o o- 

[ai,;.-:iLi-:n Ilk-iEta iak-. SSOn pCaillC. RiUk- 

nlc lie, fl-K lalnn lark I'pmrciny, uvtfiln. 
'.HiJe l 

FliEK l.iii : iiiii ■- idrirTlI: Inc ioi.tif nnpnty- 
Inailnu Iilmia, lSrlEert, J'112 S. 1am|yr, 

ChUUJl. 

HAKE M.inaj. CmllHt ift. fcren fi Tw 
i|lllrk >all I lit Julia.? per Mlulllll " I, aid Clint?" 

Elio TiflirtEK W-rtk Lhr J'lrS*! Itar M doil 

liciiell t A f foclkiUno. RotAJiml. III. 

" ;'EI;r.1.i;fh ail EabbtE EluIL kr wrancti: 

■ftnlllnj I , F.r irHIil-llav, L'nrLa Fit, Bella lOE 
|3 e. alkiopla OULDL ppEll'l 111 ]0c. KuUdoiI 
_FUrt_Jl 1 inn_lT^ a _JJA_^mliB._]b[ii 

nrrci’KED Him V« 1 T own nrcJum. Malic- 

aril tin.--: D P nr::jlB4, pp.i 1 - 9,1 .* dOklyaNi. 

d all la e Tree. P, TnitLi Up.. M-aah.iniLi.in, 

n. C. 

SLlrURTR U Me til nnlLFlitne rPOh OrlKhr- 
rk, nil nnilaiLd EliaLuktJV lull SuLu.lht E:,inj. 
turn cloPr VyBXpa, pnlNIn’? EurnLLurr lEkn 

uikKlc; unbeilaiiJe 23f irtlerj: onFrn*rw? 

■■ ■ j 1 1 L- . ^unipliu I r 1 . BbaE El. !*J C t ■ ■ UlLluO 

f»» -i -1 

EiREiLATM I'-ri ..*:>• araen -a^T liaJEll fliltrri. 
TeHcsLf.rs. sinyinp. Tartsi, elt.. nun hbjib pEI- 
vee, U- Kan- FI uLE. jc.'LO. 3 aamr-t litriclp EL. 
enu onnni IjaUlu far. daLtdarCLm t-u jt- 

arleeil. Actel* WEnieil. Ik-pL. A. C-Ji.lt- 

T'IoLp f\nn ii :.n‘i ■ Ji'Al IbiiIcTijIiI j. 

AJ1KSTH Rkkrya-Jiabii iniAlHr rvwdBy yrlrli 
«ur lino «f k-ILdien Hwlillla rlemanik- 1 In 
ill houkl. Rl|| tuMlShpl HEFUltdEL WrLLtLll- 
i|bjt Enr drLp.ii*. I", ifeod PllLerr C*. 514 
tUraa'Inrir. Se*j Tcelr. 

A U-ESTS — CIpth EntonLlanl Inkir-iru. 
IiibLcb rrcry pm u f iti_- ! uln 111 - 3 - 1 . FyiL tiLllrn 
pelirr: Nk pmllL. drina-nd inrmalnu «ren- 
ithcH. ELielulve- IcrrlLofy olTeE-Hl. RiHT.1t 
trek. 13, Mjj-u. 1 ViiMt-jiiy, Triliurju 1Sl,L« 
Sint Terk, S. T, 

Y I It; Arn :. 1 1 If 1 1 In jfa II 1 re mlrair* pt 

hnnip- . FuPlilih tnatiMik liliiLiur luLtoarti. 
■oi'kFtre. ete. Mrlia BnrLhk.lL-. Fitter, 323, 

SImES-IL tint. 

F'ILl'FIT.iILU-; Homo huilficii. katLil- 
niuLr. No raiuunliiF. M.iyin*Hl 1 1 1 1 I 1 I I .- r.-r ri j 
,1'. I'- l r.r.Li.l'i ,X f» Ynrh. M 

WK SSiiii JEM pTthwt a litillir. knnimer 
drlnfta. rrod iiclpIucLp. ImicfliPlU necHtLElH. 
ElteriCUtu Ulllltatiaicy. raoilOt. fa, I'O, 
SLL. Ijniita, Tip. 

S.LMI3 Flilta, OutOlirT iil.iLi a. kljrnp, ftr, , 
hand rnyracfil. n'TIr lull I saLLh IkTEf prplIL 

HrcH ]3 rrr t., H'jnLhroT.. MaiF. 

rKSST Kith, any lies I Scta. LimLiii.Mo 

-n-l kirT pi 311 li-!Crra faill'i pniliLI Ptno 
wwklnis Hialpnienl Rt^rk-*. R creed Elictfc 
Lni «Ter. AUu RLpj lYotba, 7011 ll.ktiril, 
alhlraio. 

HAKE Tout ink-n :™!nrta TlmP-lpT AI'nLl 
miirmr, Tilkl arlleJei. poid. tieiorti. F* 
foerdsa evetTLhLBE. YiTutblt hot Iw. 

SaeLilidL S'- i - : 1 1 1 1 ,- K.alitcBLcrlna. EOOOW 

llriLa.e IL Irhinnnd. Va. 

A4JT;STR: M.iiiii: . 11 ,- noun-, on ltsrhrL-knp 
nnin-lnri, L1arT.|.l.’ l+rrk irl 1^1 imjr ntaae. 
■riTdreii. TV. RLinmlnc oiitnti. Fu'-Ie-u 
eliecki. eheYk-ri**. iikine- |i! aca - Hart TiEg. 
iTLci , Li L'J l?Ex Oajw fie.. ElmrCa lyn, S'. V. 

CTEXiriSF nulil ItCLtcp: Enr , I rr wlnrbivia.. 
1-!a*iiy B|ipi Iprl. Ini H>npiw. LLbCLil en"»r 
la irnera I irmip. oietklllc: Lecler Co . , 

-];:ei-]L J-iareh Cl ee l. Chirtc:. 



F..1 ST MjIL itlleE— Free atrnple. Pitot. 
I 1 n-ulnra Eumlaha-d.. fUayipia, Jilfft '.Yr*L 

l'|m, Ui 3 epIli. ClIJE. 

M'S Id nrh lann la tliLe- iu(o pktLe. 
EcTlecroEE, aielumm IIiLuepf. Ecflniili he k. 
incrr:. Ia. Clltfidrlkri f by llEEP UcLhkd. So 
npiiai or rilnrlrni-r KnuSraJ. rtlttjil* Ultn. 
r.f manurai-hiTlni it Lipqa iLart* jra in b|r 
inmyrintftlhE 1 -jr-lrc::. Ck.itL Eurolshed. 
Free pkELleulkrE orol nr U Ft. Uun, HKkE 

Ucl, Att. 33. demur, Ilk. 

Fill I MtllCF toil file BllCk. E'trp OAhET 
hny* ynii! iuJIlala fur Ilia tnln. Vn-s tlitk|iO 
tl 3D; mi ftp 11,41, Tfl ordro rhili «ar. 
Wrlie Tor nirtkmlici am! ITro PBmniB>. 
A ioee Icth Man-cnm Ca.. Dept. 10. Kut 
OjtiLge. S. J. 
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POPULAR MECHAKICS ADVERTISING SECTION 




ntw cvint r**iui siiiilt ilu an nuttui 

ir-rHi.'.'rrlnn lipy on slubt, UllCiS fw<l irllihp, 
I'llceTA TihtrJ mild. cLf. Rf-lulli ti.'A. 
I ItTi'n li l|| p-mllLi In lalapiiim. i|l ilrltHdlnr-r 
CTcryWbrtf. 'V.jrtd UeciLet Compiiir.. LT] l -A 
[irriil, Cllllrariii 



UCMiD JJuE-et — Be* irir ill -May iJ an 



Jlrrchinlr. Snirllilu nert. Wan- 
■if.l dtILer. Eaar Aiydtdri Ca., Luuil, 



CfUALdlTY FrlhlJliK. UltfntkcSIT^ S5S 
iirlrpi. print p-iu-ii: Iiia. JiJtL-aiJl, EyciEuic-. 
InJinj. 



:(b PJfvpr.orCB FrlnLtiL Bl-lh. 
[|- y|_l. V i l- 1 1 ■ g r' hJnii ■ ■ rk-j .il-.- 

ki.Kr 



l'hiUted Kivfcpti. ra^ms 

llEJdJ. BSt par I up*. Tn:i r-J-ic | : — I r; S. ' up-', 

flampbip ilh: >1iiJun;lfmL 3 b'nl Ohio, 

chloida. 



1MD BUFETEBB. LTiMli R"ri J.MIjprhnifc, 

iL-Inpry Jl.ft.'L ^ETTtrtlttdf iiLU. fl-ld*., 



HIGH-GRADE SALESMEN WAKTEO 



ElZCLir*lVB IVnnuunt- iSIcrirt uhi or- 

Kinl r.m:: il i.LribULctd for tOTIhlnnd Plnfn in.l 

raniuiDET Twii Kltriu*dv biota. 

Chid to .inrL.uir.it. tlet to item!. Fj-C mlL- 
I.n-H mill rEpuiCdri '. Liiil: lliail M- 1 l 1 1 uhJttWlBd 
tales plan. kwil d 9 ■ 1 1 N ■ > u lmt. nitftA too- 

urnuF mlta :.^uT'lii. BamrlE ‘il*. 'i-i-lta 
k F. '.riii Min h- rialf- Abuajrl^r Mbrf Dreai- 
liifi E>Ent.. -Uljrk-Ebumi Mia. C». BV IjhiSj, 



SHorrr STOfrits 



R77UILT SlicIbi rrTlsrd. (inrin'IitMi and 
mjEktied. [tfti.1,1. I i«l. Bum; SuE'Jel, 
Itu T-L0J1, EiirljiHjTJL rrnni. 



TYPEWRITERS AJffl SUl-PlIES 






A3EAK1MJ 1WL FUCpWf rl'rtrlr |artiam. 
C.i i i-i rip btura iilcndio: llaht 2'i" [Ml ih ( ail, 
] Of IhL r-T^pniL th'iil IiiiILbiI inirlLtl, Cullnd. 

h'liiif--. indu-ilJlaC uEind* nn-itti, 

nlli4fda r .iini i/ :: in. IV:ir pjJiv.1. Dramill'] 
Ojaanitmllnn. 1-liparlrTinf- uciUH-tkrJrp. Itl-I 

rncLulailani. Biaplt w hole-alt. WrLln riuirk 
II* Cm ilfluEL-.. E[ii. IILlr. U4i'L. A«3, 

HijEnn-iirlniTii Jtiilir , CHmrid, 

WWKEBPirtj iNiurtKiuidtP- wn.oo diuy 
ran lit owed, S* axiinrlnnro niK-mury. 
V» L-jr. jjuti ■! onto. -^Iiou. I -*c 1Mr<i lhln n 

n l| >r]f ;.p^i r! In:i BHil Lmire rih&ln^ Iil - . LL 

[iiEl. AEfi 1 tn iii. J^nl- lp*-'prin<Tf sm- 
hl.ii'H Itaiirflbi Up [II f I Irl'l.’l'l JliiUH] tc dr- 
r|.|..nlJ] (lEllll. IV* Ilf nnr irrnt ir ilrk rr 
jnjuhjj. Aildrti* ^ftldndl Aid Bk-Mj, 

|]bb 4. Rd ft lirEiiKlliilil. 1 ll lmti. 

" aALEasiEK-riMn -dn! Tita aiipLIoiElHU 
rw Union ^ulo U!|ub LfCn 'MBinlirnihliH. Jl 
i-iuili tdk. i-!i Jnvr>i ina" far Tmr 

nmi m|imi 'htpIi l|i iCBrta Ji'.^n B4. *adB, TVrltd 
far <pp]laitlHi OlanJr and lift Hlnilli today, 
l'nlin AnLd CluL, EibjiL Uli. Willdir mu, 

III I an I f, 

TURItJTIlR V ATlIlfbln IllAIillvilw Mffl 
— i'UiriH Mi 'Inn tChk ml pinnilin |n r. piin- 
lltE*. C. 4. d1.lli.rn Lu.. LuO tVElUptdr. Bur- 
fdliF. N". Y. 



MtTLL Blnh-irkdo nuco pnljili Lo iJTaani. 
flllkll FCdLLH1l r Li.L| iTjlipiUllil, IH. 

|ir .l.ililr rciiuiE. Inrlcfldi. Tnrll. 111^. |>, 

inn W. :inl Bi.. irt. F nl. Jdlnn. 



-Ml ■ -lld’-r. H^iiLlhlnuinnr. m. lid .HLlkr, 

Ifiifl- rmllLi it t+.SS. JllTi- Kltr. Ua. 
Oit Xlrlr. ' 



BALEKUENr ^n!T rt.L lirt fnn dial 
Di-ihr, iihudL ii]0£i. HOM In i I lihi.ri r lOi'l 
Elrn |ibU ' ll r | , Piir=|ilntd ILik El-L ieHJIil; uillf 
itorniiLlki. SisLlonEiL ISLU-AU Wuntuurlh, 
UhlHHL 



DlLKBiUlK: Erarr'.it-i? hun bwlnfsi 

•I j.iuMryl hljlEit i|ua I ilj* JS.iS T»E l'l"l.'. 
F|fa nip I 'I," ■ i IpoImm $ I .UN J-rr I MIIIf E.lte* 
dUEKt Tr<n LlClirJ. J.lfpL. CM. U13 So. Ilbin- 
iii'.ii niinm. 



BALKBSIIEW, l-ifdl rLl.nl . Put toll In. 
IbI'iIl- pi'ii!: iptrSiltL r-n (ihdpu jcj! IiIi.nl 
F iitld-iu Ermln Wnmlrrlnl r,'|n:.iFr Maitn nr 
M&rllno. tLUO.UO protli niocdh. our. IVrLIn 

td ddy fdl lirli^i j 1 .jFBrxl|:tji*L. Idlnyil 



EXrj-TdTdUEiT 1 1 ;- >in imLIj. -hir mim * 1 , 711 - 
IHE- Of It-UlDC IBLCI pldiu Udine 4h[nLVC'Jt4 
ul 1 mojluzi. In luEpd L-.tr,. Hahdrtl Big-nir. 
t _ ' "j LcrrlLurlBi n[irn. E.LIiet iI r . | . ' ■ I J - 1 ,, 1 , 
urjlli rf7.in.inij nrfounL. GlVl lIptflLTirt ui'id 

rororuinow. Tho fldldm rhlm C»d DcpV 1 -l 
Ri.ln.Ti III: 111. 



flldldL lLa>! luLor cdtdrnt nr.: rlp.mi.'r ny. 
■ UIff.. f ■! inr nnt PmfllL TECTltDIJ BPln(. 

ll rllf t-P-UlT. >: T Turn It Wrlil, 

(OEl. MEJiIL 

? I HE." Wanted at oiirf in- yalt an ildfa 
wLih huiml Hna ■^if-v-lllna- i^o ind 10r 
'"TfiiitlH ijcranE. -il.Mii.iL founttf (SJiTTilpmr, 
1'M‘il III HitatjOiL-OLIdiiiF- Tixcr I : I a. I ■ J . I. in -E - 
hold (rlni-idl. nit. .Cm in 1 - 17 Ir irllm Mnliy 
nrw iCrmr. fc'p Li pcuBt. ISLe n(i.|ax 

rrw. Iitmojui, Dfpi. jd-Hi ]J.in ^ Tmr 

niEHUr 



T V E 1 1! ill ." }'. I c 7- . B _■ 1 1 1 1 : 1 - - 1 l 1 i~a _ ji^bri, rac- 
IiEiti, nill-nt. tl.U4— SlU.yH. Ttf-Ui. li ul i !il •. 
1311 H Wire. at. Ltiuli, l[u. 



r If ) N T I N Gi MULTI GRAPH IRQ AND 
MiMECin n aphihg 



ILUL'DIIT. InikparnltAL CJi.ii V:fj r lnliL- 
ritiii TiinrlMt-F unnmiiBnr. ioIILtii tlf.NM 
irrldonlil driilL Lid mldaiit. li" ilrk 
UtililV IicIIlIIl. IIP yinrtji HJIlirr itimimiLi 
CTN curLlnnii*. ^unranlEod itrady roncivjl ln- 
rarar. Il!i4.Pii| daiio ltoJ Ln.uhanrri -ilt 1 1 a ■* l - 
kicnt. : iilriTii I 'nlferjr , TU5-A. LoTraurt 

TlliJu . f. 

hTSEjEd- &ot*» or hamn*— B’l irnri iSiirron- 

an, |ii' ILrhLFm. r.imr kairlii, nioLrln, 
I ; L I 1 pum, ..'In .I iiiM kiiiCh-i, j-i.'.- - h! 1 m Iblim, 
IMilldh. hiZhdkFtihlor.i:, pol l-'ri|rj rldl'MF. ih« 

rirti, niniiv othETL. dlLLriti I . c dLanliiVi. 
CluLiIcie Efm. RuptEba CD-. ]iaiL|- 

ldlt.L^iD EClIi pUinriLLti! IiiifIumhi lipIliknR 
Ilian Inr iniiillna pUllimj, SufralniT CDU«I- 
trr irozi'EniloF. ;||*i«iiiio-i rl«dnLTix up. 
lilt rellbll OUCri.C EESE. BlI A AlLjc-^. ]lFi. r 
ilLl KlVilli'diLk-l. riiLtiBi 



1'IIIU urstYtss Cl nil-, mod cbiu. El.Dd. 
MILkr. ]>tli:t±r. Aidlalar. Ik. 



& i«i Kiss L'arui -■lie, 1-itoi i'lesi 

3,lii S. UuKn. Tuft, Ik. 



a.Ll.UBMI.'N — Id'll ILn.CIU idlEl td itoril 

Act liP.UU dally, ^.ili 1 ::', I I 

•nay arioi-ldi fthFi^ lA uti.. Uhlmiia. Ill 
R-EVE ErdClEi. — l r p Ea'tl III -Whir.' f!flu.«p 
1 . 1 1 n - 1 1 1 1 1 • t - ± Urm anno t-ioe* no larE-Ll- 
rdtnt plan. Be.iioo sttiib&f. H£R r liffl 

SahthdM Lli:l. rillk-IEO. 



j.nod UDtiisng CdEdj— H.M. oiitr 

BPffSfcli. I S aLiIjIIE B an., Tlajrmri 1 . M, X 
IPP IIOJCU IddlUrhiMda, anhaliFim, I.LII - 
lldait, rjLrilp J] fii t^rlh EitiHiamt: Ftt«. 
r.^anlid N -^J. _ 

RTATTfWEftY , Clllloo*. ntrculJTL. thetl 
wti. ruLluz. Isdit-ltir lilndtn. CbuHdir- 
(EU Ftm*. UlIj.Ij. OIiIm 



HELP WANTED 



PAINTING GIUTFETS AND SUPPLIES 



iJTUl" lfi"amlBX Jbout mml I'll ienrt 
JDU lihL I. Et-Jli]*r VCC-ilSLp rnuLil PUC-plji'Llir 
f :i 1 1 1 1 1 _ i ' 'Yilfjil lTn!_*lj |ii pi 1 .hly nil- 

liiinpn. BidiiLEr Tinr I-i T . a 11 uiHhli a: . I'fljr 
I'Eiiliu ImiDEdlitElc. Wrlid Alban Mltli. 

ItouCn ^Edr., IlHZd Mnaa imLli. I J ti- I ti nj E 1 ^ 

F RE E IlfeCLElnA- fe d 1 d r L ka 1 1 Qidru^-£aak- 
iiiL ii|i|KirOun fLLrr f iiLIfft i.IIi 71 AliidluCnly 

"" -cIt-ii Ell Ion. sripa ™t-ratvl todaj. tVrLid 
— Btailaa H. IS l~ r . 1 Yuch 



mi>.T 1 HIT nn-n rami'. Itkl l n nFTT. tdrru ■ 
llTl. nikorll lap. HE. PkVi. Inonuy. Ka«y 
ruldi EUktllillLil. PrLnl Cur h! 1 -Ti lijl] prnr- 
k', .lijpmr UP'-:;, il.^f; y,li pr"3iOB, 111; 
PdTET. f]IP. Rind itaiiiii Cut calaLiri bii:I 

Hill InriinnpUan. K*l»y Ca=. T-IL. Xltrlh 

linn, L'nnn. 



U.C--U3 SkSU EOT hUtLOiHUi. li^rf.. R» 
REltckir llkpiii- AUrnd Ni'ir^nl. an i>3B5 fdl. 



E 3 U DAT I DH AL AhU t NSTH UGT I OH 



TflED T>'|:v liariiil.u, iiniurjL .:k'ri:| 

lEaf dli. lt:.i 1. 1. Cu fcrljiit. .M 1*5 

T" RETD Priii bkifilru. Wkjt ifn- rn 

wanCl Spri Himp r« toply. Eilltjafi, 

D-ld 110 II. M nil. M-. l L1I1 il. H uini. 



GUM HEX LABELS 



W.iSTr.T>7 JCm-iTomfn. 13-30. CluoUfl 
-lor TuLura not mm ail Hit ;uh>. llul.W. 
ILfXPt li. _4:Cl i. TdlA ]Ka|Llnni iTVO WrLId 

iii'iij mi, Mi-anhltn luiltoh, Iifpc. IJ r 
umifitoT. Td 

'■OLTLiS’Es Uf Btlcctdd mi I Siotitj,- a 
73 pLLr manual ceretln^ i'hy,l'-i, rln-i»Lj.if7, 
I'lulauy, iilnnmiF, rmlnrjr. fLfrtrlrlll. mt- 
rlunlrr ani| triNj- BUll lif'iMti. tiikblt* llld>- 
NciOU' i-'junj Idin an Itlu L inJ lin-jun fnf 
llld iLk'a M drk. I'nil ;ial-d ilr J -ini. Orpt, 
A, Dili |JSU, I'hudinL ULJfd. ULdtLnDBCl. U. 



l.OOi Pm STEP I Nine. buBlnEM. tU'lrE-j-i 

30t. fEl.a Dunninr. llox tJ_ Hsdcyiht. 3lati. 



pyPLICATflRS AND [PRVKCS 



DErFLlfiATEMCt lEithliW' Ji.a:- li till 
IfaLiry jl-riirhl, rlay rnDTiiilLInn, nlpllii Alin. 
It- -i complain linn in AmcEiti. I'hdld-Uchd 
rctilE? rren. I'lStihufiti TynniTlttr dunplFh 
Bulu SET, PltL.bUr K ll r Pi. 



HAEdEBMEiC — Ifdlm hLrin pridllp on -pdf' 
lTLltd r [illuci JJA:I nirdpll inu. PjecIeuIu-i nn 
n- lur.'E. II AObOCt ic <31., ‘lnnI:n|.;I. i :n 

licit Vjminji. 



OuCri i-r — fiEtHii typo su|inll«». 
tvno niiifltLid. Fend iLioii> nip laiahu 
IEQiJbI Pun. TdrV. IVnna 



I'ltElMlLE F« urCHHEltjr. Sir tirrnty 
di-rk tbtrtrlrkl PflK IndirlpH rororiU-onilrnru 
iiiuIih it L r I . nr; wnrl< 3 w|$p ItlCnltM. J!di!i 
ClfTtrhll. EldlO. UUMJt-lJjHdd. E'lFjLt- iltriric 
Ilk-pry till trail. K tpi-rl : 1 1 1 ■ I LliiiM-nry r. ; . - 
piinlup SrvF irILh rrMipit AtlritllVE tllLLIdH 
tsi C >':■ itEiiTod pumtnl plan lor JnbltdO 

Wxltd rdl.-jL-jl :i 11 1 1 r 1 1 . r i "r I — 7 rirfoook 

AiS-ll SimiLh al ls oj., r.iorv-jin. \Ehrivi;j. 



5W0 [.diiridi r]Lhi.:i.L.‘,G;-; ll.'j.i. i aj.. 
■in iranh I ■ Bp.ir.-pln!. slainp. ML:I(ec. Warm.- 
'jirtnpi. iin. 

SsaHTThSi* iILtit- iSaotn. Inth adulrcistfl 
i ItlHEi Ihousind. Ido. PetTr Uni la. ltuk 
I* (!.. 



r.ErlHN i IdLtL JEttfUre- ptnrtsdiun. Bind 

duly I L.OOl f : L-uldpInla cpTJTir. BiiEiimal In na I 

atent 3 wtI:p Iuejiuic, ru.Mrj. illuklu. 

woar Jcnar. 

" Cl- ST VMVJ-lHXHIKiir llMlllunp. 13700- 
i MIII& P r..| U - 1 year. IdJt our tlrpaEL CfiLTjLr 
pd'.'CEQIII till jlN.NCTl pripard TfU ti-r a pn- 

aLilOfl |ji }ha rp IL ftp j mild jerrlra. riTil t«T’ 

rl*r. cosl oil i- ir. tudtonid jipL aihar I ■ r A 1 1 

'■ 7 |r L . r.iji i- C ur fuL kddhlaL Olcpt. 4, | 'p.|.- 
Lar&dO rik -lnail lLirln'i! dr 1 , 7. 

U.lCEEEiLOE Frltnm ilurmi, Enp jnpra. 
}XrrctlraL i-pcjl, i-hnmlcBk ndld fnpjn«rlnp. 
Uhinto Id torn. 4>ard. -Ciculai; Hut. LinlLuu. 
7i'-i::ili- j l Rnlln fr. Tort Wjyna . In.idini. 

Ill C!in qiilJLrj yinl fiir hfTtbL wrvliv ir.-: 
wSrptiilc |nra,s||d(:iiars tattre. InEtmialorML 

Nrtret Semite luiUcjjtf. rjf-TX ILOn.mii, 

ECtdi JdriFj, 



pi tiW lacpraaplOO-CiTdiiif -Mt- arllfr. A ibt- 
tlcil. IduiHUlItCd dHIdtlldsn iiuLIit. RiEIs, da 
■ikht i.: Iiilnn ncmtrip diLltrs. oai! wttdi. 
Bin-.plt. M'tppld. oik, WtIeo Emp rrEt tlr- 

111. ar ikutrLbLnE LIlLl nukLny dp|ldr- 

(nnll.T I'hii.-vL DdndtlEoa i'ullar UP. 

Frw hntfldtn. Ill 

hkC. 1. r.l* ok KtEkvtay — un-idsctut prtcO- 
UtldB. Aslnr M. M > Vi mm. K. Y. 

PITaI' I llLt^Cl Eaccdtci— Dull In tnmcilIE! 
LHwIi UlTTIlElmJ. *00% prtflliE Whirl - 

r, l.:.J Hdnsf ■nuKtr! I Hr^fBlari! Frit dfr 
ran Ti.iiim ICLnuriti.rli? OdDipinr. J=i- 
ULlHICdM!. Xnii. 



l(U^l , a^l I Y Xncninn 1™ - S**™ fniin tu-li 
iiii Bt?U hs-di -utdEtliildn. I'd lauir-ba- 
IniirN, nnr Ni-h.*plk. Ell.- ! i ri-'Jdc, llmtly 
omonpLIlun. ITnJ'nrn. 001 ll'rjcn aim.. 
■ Itrdt T City. IS'cr Jtitw. 

NURU'H -la unupml ii|i|iri-EimiLy tn Tulin 

4JUD h «- in III ' flirt .- il L Mi.il k knorm Sinn 
liurk U M L Ti ■ r 1 1 ■ ■ , tdV4E0llj r litkiLi, pUill. 
phtrlp. ram. Ailrnril-ln^ rnlrrrt dm iL Ei- 
erv bualntit a. proj-yett. OuLilL rrtt. WrLIn 

%r jidPin 8 I’ji rba.li “iIk T.iuiuiiff ii pfe i 




























POPULAR MECHANICS ADVERTISING SECTION 



21 A 



FTTENCIIL, DuiUleKPr— taai hiakt. 
Ptjl-lnjliri (fYEi G-rliHLrml Lj JtiraLury, lid- 
WinLrLI]E. JIL 



F I.I fl fcs r t-: STAMPS 



ILIMj- Itrillil-jlC, f Ll mil ltk' r a 1 1 1 Ht. 

PtUbHt H WJ4- 

.Iihlriisj, 2 Ikon 3 Pel -3 JJdej 
P r.vnii Works. a ui.iim. Nttr. 



Flkl 11 SkASSFS. TELEBSfiPES AND 
MICFtQSDDPEE- 



TCLEBTEhPKB. 3]36Eiw7a?(d. iehihtIici; 
I i : r k i I r fmi ^Uliig. k-^= L-ci i L L n r SiKL-Jalty, 

r.-Ji (irand Strrel. P rg rtiTyai. T<rn- Ycct* 

Liu\ M IWHJKOCff'R U'arlilV ' unutiTA 
Imy! HSgli jr-j ijl- t r ■ I :li Mi- Lli jnrh iinss 
niLf rrureETW, Im-luilLinf alldOl, dtilOcLlILf 
ntvJLe. LirroMTi. toll' J] .SB pwla» hi I 
hni;in fcft. ::id W. i'rli H[_ r Neit Vnil:. 



DUNS. ^ IEH PMQ TACKLE AND 
•iCTuiTIm: GOODS 



GUJtgaiiTHfl" FK-nti. Ehiac, ThisrAi ■ 
Jpj. rtwkgrlvu, *L-.. 1(1* lAMUT-il'TOl 

■'nifvi'. L'lnr Lnnal I. 43hla. 

^ ~ 7TT5Ta~~pmaj 
131. .r dEtcl MJI'iE hi rill. 1 1 lUjl Dll-td llT'-Tl- 
I ill ■■ f it \l n:i|:> EirmiL t-iiuiVjipi'L. ] !-. i I .''I . 

IkrLmlt, Mirt . 

n P-UWER Friilli rllk iLuLidS. 1 1 u n r l- ,t 
llhtlref. lniiirved my.lrL. NnLlilnj: IwUur 
il *.ny ralee. i.l- Jy , kat DriJuiL«L ±lt- 
cjLIqm. wId-Iiju, nil- ll .1 j i~l L .■ I ■ J . I--.L c 

huhr «■* Uait tf. 9. tnrfraiijnl- ll* 

I 'In-.. MU .iL (a* r-rnL* =H eSdkr. Wf Sw 
■ jiijilkuri rr 0a>, illTIf, Rlinirm, S' Y. 

(HjOUEND KLilil llihlii* I'll*: ! Ui-fct. Hit, 
■ill LniEiVELliini. JdPr tpl iimlLwrl Aj-pnry, 
Li I rtc I rm I LL 



FCR SMOKERS 



rOTACUO— UuirinUrf-n 1IIJ.. TILL Id. 
tl.M: rlinwlrj, S II. h. , KSipj IP, SI.!*: E* 
IwUl. Sic. iiiTwaiLl El rru, . Jlanlrld. Kt . 
D. JJ1. 



ANfUiUES. WAR RELIES AND 
I.KIHAN (IDOLS 



4 AKit(kW]IJIl]>H, Jat. Tumdiartk I'.T. 
1111 ursi'.H In -iil-La hWi l r :inC ^ u ni 1 1 1 iPif-a , ikfrr- 
im, Tt-tni. 

iTN J J 1 .1 N I L t] lei , Dll li |u ll 'Mill. Bl. 

I'hMl-vrrijft II" I Nr IU- I- lli'lka. illlpw.i. 1.1 
H.hlNJ.1 i : Enr aim Mr* ll*L ImiI:*-. n-IIjcs, 
antique l|ry?T"l i.. F. it H I-:. WeUdL »T tlWW'i. 

UJiuiurL 



m li Sec and musical instruments 

riULTUNliB pielatr »dt frum mn 
ilinetikLi L..i!.lhs phLurri. radla, pliuru cipph. 

■ nuibc Tiulil llhrri, *']i It' ' arrLllri nljpi', Mr- 

Tkiifc-. 'Xtnprnf muj-lc (a T-iur IteIei ar l.irrloa 
La i.MipIr. U'u inlimjE La LlmiliM i n. I Dl In r 

RidEhfU. >Te? nidlDi. ^ynil Tar (pi^’Et. 
VhLlLPilJ Rellil NurilED, ClSi 1iiy.ur U1J(. P 
ijniii'iwiL Iklif 

Tll>3 Ituile-r- lIiA-L. SyiLim nl H-Tj.Tfc-jiuL 
All^F-W^L|.I^Jf ,, bnop -riovliJiii wir J.a JhlPkN. 
I(ivpntl 5 -old j?. ! ' . rif. M>r dni t- l «i». 

I mPittijI : :m r"E 3 r ll.-.j; MMy ii I Turk |i-i : - 

Jhlirr — ujih iturvr'i nsmt Uc. 13m lunr 
mane ip|iri.l$4il uppruJiLiit* f*lu*) lulimiL 
naHlf -or | mkmi iA.il Ii - i-= . Nil iLarzp-i, 7 -li.ni"! 
_kirTi ■!-!_!! ill I llriiHiln-Lj, Nil VnrK H’lLST. 

li K-H ( ^ilir-T. L'a J i l m- iyl iL Miraln ArmiEirA. 

nns 1-inii ,wp. m. y. 

AlAh-i: Mmiw ■nrlllrv mIMUh. J'rtc I" 'Wi; ■ 
ITr. Ernn Turjiyr. ]-i I !■ I r ■ ■ i ■ I- j- : i y . Si -w Y. n 
PIU^MU UhtipihU ru mik H-'.iiiiletfu! 
rimm ULl.ti, ] Li ...:r ]tr--„ CithliMih. 1£ ] • 
"JlONUl'R ITKJI ^ ITldf jlli.pil pil;'i " 
1 :>Tah>! '*1i IJ.Ii. ][H Ntli-Tu.L., flyru.'iii-' 

Piiir Thrt. 

[it 'll I I II '1 I L i y- 1 1 4 (nr rliTlr-iL-:, anil ■!.■- 
h:.Ii;mi. i liiLlniEi' juar r . ■ . I tri,. I.lyd LL’rlii- 
Ter clrndir. Ikua-Kki F<Edd. ]i l A«. r 

KitruLlM i-. 1 in I . 

BDJfn-WHlTT.BR! Rutlrti, imLmIIith, .L-- 
r iiuiiill :.r ' r : 1 1 4 M 1 1 - n . ]l|b£#|iEr.. ill. LL 1 1 L 

llayiMniL I'Tvlpjaij. _ 

SUffy W'rikn. Se'pJ rtf OUT " Full! Lii- 

Ine AEEPtiriECit."' E-Id? lilt/ Mali: I'c ml i :-aj 

mi EL. Mrli at.. H'airaun. 

S'L- LM.K n pREEd. ViLeP ^ii:.r:.Ml rL*J Wi 

bnfahih. ElrmL TliiP-rn Puna Diikh. 

3 T. Thpmiaann. M«. 

RDM3 VfTlifri vjiittJ novr. id Vi pkn. 

IdB Eiiw Han g FATt iU. EUllAt. Ipil lm. 

RDJfn t'«la. mill REiiUPk MMprjLEEi 
Syr. Jll-. SliPnuA Elrin-ij, Jj..m j'l i i I r. : . , l-.iME, 



rArstrr attshnevs 



PATENTS: Btfld fPE Nty liLkjt -]itrA' l# 

H'lliLilr. ■ ]^LiTj a ,J and 111 I ML Ml I- 

l Ion"' Mink. QinauLI ii< pL-puc lnyA* tv nra- 
UEL JAPUr lili-ji. Ihrli rml pay iu-mL-h, , YL-. lnr 
J. Hum * Ll*. U*LUU Vlrtnr UliLr . WnT- 
Indvn. Et. CL 



PATTINTS — SlhPll SilOH mtl hlTi lLEfft 

rnHiiiiai |i Lee. WrU? 3 1 1 1 1 ■ i p .J. I n i -? i t 

Hr L- r-.r mil l-.r. dp la i.r-xi-U uiiil 1 l.k-c- 
l-t-J ’A ] r. i Lj'n I m m 1 ‘ (letm. IhLayi ita .Jl . . ^ r - 
nan Lm 1 1 n L-P n ■ in pi Er*r a. Llnrnvf '. LKHtIpsi. 
■jB L JkdJim RulLdlKj. Wi.liLniinii, 1). '.I. 

PATEi NT LrAjL-P AILo.. uliru nr rblm n- 
tiirn! Ml iiH rilijmr.il, ij, IIxiJeIL ]SUl li 
^trrfL. lYjihlngLEP. I> . ('. _ 

PATENTS! hVrTTt - rli7’fnU h7771 -:.il”T7r 

Tin"" I" plilPi" U I'nlPiit |Tia ]lpn.r.| nT 111 - 
Vr 1 1 1 1". — «f !i-Pl itjalni! Otf iiailil lilt f*. 
EMi.i -. iLliii. A3 Mil r A Nlllk-r, PaEiml A 1 1 
nnj.3, lH:it-.4| Umiln-pilh IL-a.1 |i|Ln[, N'Eir Turki 
SDL Krirk JHuLl.ilnn. WpdiLini i-h. 1). '1. 

PATENTS: Piquant pcraiuul urylet ut 

IPmciL 1 -il.L Bal|:b EluTi-h, I b jEpti|. l-nnyiTj 
Syii F in,. WaalUnElH-r. J>. C 



IN YHNTTWlB Jltr nopr mtrkn htinLkiJ 

1.,'ir kl.jL- liL-lmr pUL fil lHj|. Pur liPurMiil ins, 
WrLlP ElliurLrnil LmlLLpI*. W-i UirrLlL-Er 
TlUlljl nf. WiiJ.lDjtrm. P. U. 

blvfAlHiE^lirU IBM. lILIn It. SLcwIij 
Cl- ■ipullV. }' i . L- lAuLluL F'lL-.-nl i. Vrn.lr 

intrki. i ■ : 1 1 :. r . n 1 1 l 4 , ufflrrr: MnntilriKk 

]L|l>'k. ffelwgp: AIIilJIlJIL HtUrrliy Hcllilluk, 

lYajliliiktu n. Ll C, 

Patents, pnqfeht Cm, UlEhen teCet- 
rnwi. Swa rrsylu. PrsnAptm-j a aiiiiriJ. 

WPIlLll >! -TVIEiiilmi, PjSynL Ij-j.yiT. r'Jt 
Zilaihr flt. , TVydlLiiKk-n.. Jj, (i, 

PATENTS, finri ihrldi pr mndri tor 

i. I 1 il C-. 1" : r - llkik, "]3iirr In- t>lriaHp .a PjE- 

5 ir|. ,J jlil | J h#i| 1h |rtr 7TI.TJ. ]J lEhrFl Erf-r 
pwnrf- j'ronLtri jyrritt. ll-.L-nijhlt diir(4L 

I- ' 1 1 u 1 1 1 1 1 4- 1 . Be IllliZrJIl-y, PC'iH \t ^trtft. "ydlL- 

liiki-tfi. D. C. 



"IKTiC'iTOF'B li-iiUt." hxIuHik- Liir.ir- 

intaipp he?. Frank j.i Lanxl.-.iarpil 

AUgkMy-Dnlap iT. P- ll Jlfta ilu r. v, ?iy ir 1 urk. 

i AMi;.L#TJtiE. AllarJnq 4 BEmrnfl. MIep 
til. SIS - IMA Ht.. N. vr.. lYjdhlnrpn. 
P. C. '■■rjrluLrii'ijn uf i - e Fnrm BrliktiHfe 

i-r rnrittflEiLt Retort- ilkirlnllliiL luur In- 
v-rnLl-m In Liiitlll n -d (nr Riknk (rrn En In- 

■ icpfA irad ttIiciiipA Farm Mid pilant ln- 

r*«TTi|L|pn Riunrtln iae* 

['.I, TENTH Pnicutfil; Lri-Ji mi:L< rrijll- 

IpTfil— DTfllnilnJ-rf t:|r|ro rumldllM will I 

r-JiiEge. BuikiEE prnl run far dl elblrr 

1 1 1 1 :i (rn- lnlA| I*. Mel 'all:- in. 1-III.L [n- 
tETP|tllDn-i[ ]fl'Jj. . IVt-JalrjEn n, l>. C- 

iYHAT To Lnrt&l. I.ldt nr PiPlfd Iateii- 

■ Iidi iinL Idee nn Tti|UL-«L l.'du dde Ir-ul 

rnnn l|[ ri.-ir.l ny ainur at l=.i rnEitki. IVrlll 
WL T. nreme. Ml IfrarLrler Jluildlni. 
I'. C. 

L. F. HAKThOr PIT. 3S2-lt Yli-tnr Build- 
ine. WiFhlTirlan. Ji. CL Lim cpfL lbdk 

mm ln(ur^j[3EfL 1* : l: . 



ttfUENTICNS WANTED 



TVAKTEO : Twg ®t aur ellmli wprrrt. nit- 
mlfil irt lctp* In inmzlm-tutv ulnL iC-ll . KePd 
• IhuirSnEI. n la D L-] 1 1 en 1 1 1 1 d nr nmpW arllh nim- 
i ■ ... r 1 1 ■ HiMtripElHL Na Pe ahKMtd JnnnL«ra 
M r.niTni * nr-T4 M.irl.-'llnn J :i- 1 1'.'itL'. FuLtun 
BiaUdtni. ILII-^urrli, I "«. 



FOR I h V EH TOI1S 



TO JiiTrrliir-. : Wn jEP 111 Hit- LLimkel til 

IMJLlLUf l RMii wLi.-dS. Eynrpnlib* I All' anil 
Lit. ivfiL iture ICmi. '.'.'Ill p«P7lll.$E OUtrkllt 
nr r.iyi I >.* C-iiri - i • Imj; A|L3iL 31L FTuPL R-T . , 

NVa* Y- :k . X. Y. 



SELT. Y«r L 1 1 ■■:- r. 1 1 ■■ r I llundnild TrmkiJl 

itrml lAtmliirl Jl-JIAj]. flUldE*. PUtHU Baled 
i'lJirMnn 1 . lijr ImpnEMn, *L- 

[Dnnyi. JianiiLlilMd 1HS. u.>llr— nluMD 

lMr.Tii.ll 1 M lm- '.il-. i t:[jMi Afia, 111 ltd Eltll 

ILh. Rryrtklir. t(. Y. 

PATENTS — Pinall Idra; may hate lr.rke 
rmiMii.nlil pmhiLIiLI IlLaiJ. hl r I C u jlnint-Llul r'.f 
ter Lntormr-1 ton n" iwu (n iviawil pml ,F hira- 
aad tyf Innenllnn'' [wre. [kpTyd nrn Aanirer- 
in. In i-:iLit : inalierj. Dlarenea A. O'iiiton. 
■I S I A*ni|. Bill 1,1 mk. 3Ya4kln|Eqn, ll. Ll. 

E'ATKNT Yhjt Lpi.tIIop: Rend Ctrr fr« 

lm A. "fUa in Obtain a PitttiE r " and ■'ItH- 
nri| nd J-ni i -i In-." liljr'V L'i-t---mII 44 alnmL 
tan- la nrnreal Jdeid-. llertrpyd ht- 

inriiLd. Yl -mi J. KlUi> tc UdJChO YJt- 

Lnr Rld|.r hi ml: Im^Limi. ll. Cr 



MLlN l 1 rA r.'lrv H e IS ^Yjntd rat™i«i He- 

rifrep .lMylliliiL for |: .- 1 sill . ltsirlianl., -IHD 
FLtoh ATEPiie. Nev lark Utlr. 



INYENTDllii: “Mukinc ImtinJiM P«\" 

Mllr l;l-|iB[p ll iMHLral .-il iMh.k Inallrd mmn 

rwedpt nf 3 f ptetirr. Urtcecnt TBol Ldu- 
itoiiy. JirpL. KL ULrn-Innail. -Olila. 

n l: L-'ACTLi ItN ItR E.vrj-'.'-trrc.- :c. i; t r~ 
LtML-c.al.cn 13 lm::.-,|i.|i Llirlr rpi'lnrt 1.1*1 mC 
irT-nltil Ian rat I mil senl Trre nn ne-jUHt. I'-e 
;c lecal torin far rrcnEdlnc pi ad ul lemi- 
lLjIII. Wr-lLr TY. T O-rranp^ P 11 1 1 nrc p -■ I it 
ikt|ii||iLE, LinihlnEtnp. [J. L". 



H-ltA^B Uem and inndel iiJiiiillfa. Rend 

( r ral i . .- j 'flip I’k-htL- M 'J J L- 1 IVur.i. I I n. - 

l.f PttI, ] 1 L 

HKIJ'FUE JnrwnnLipn *ftjr im-anitt** 
iv j Till:! ia rEDUit an netr idru uitliuuL naL- 

Eiltllia .Iris/ ad.,t 4 T 1 1 L' : . . J -j i miTinilii . 

nri|p Chari End indtliule. iM UarriiiET 

lluh Jlar- [}. j\ 

ICfTENTOF H GnliHiil TJcCJiar: tan" 

EbIil-: TJ'I ir.pi liaiiLri.1 MinTriiiL'iil -. ; HI par- 
utrual iHttoni; lnLTTj. 7 il.il. nn T-niEurlna iii,( 

:rLi.:-.r iicIpmL* jml j-rlcrLmc an ilLuilTci. 

eie. KnrcEMd nnir Ideal Frier tl mi avut- 
paid Id II. fl. A. l:l:lttJn Dleu-k-ii Cul, 

M‘J]L (klTI I l | JE . H l-k.lriiMM. |h. C, 



FAPeWtS TOR SALE 



Ct'AltA NTERSi ElpIjjIl ji miit. Em- r,.-j ■ 

wnaiik- r.nLT nfetirp-J Acpljr J. Wjkh, 
I' pfcia , AlbartL 

MANCTFACTUaEBR WanUril anWAnlilt 
ImeiiLLoni. rend iIjihp Mt neir ll*L :iifl 4i- 
Iprtn! Irmmttau Nlkartertd [ntc ilijLe. Kin 
]PaTTlTl»r |Lq|>d|JlT. WaildnRkaa. It- C- 

IJiYESTOlIft— Cnh In oh >=wir Imafiiton 
na=l IJdt'l delar the pale any lunum: 
siti.i r e a r rpn eepj id nur ■sotlallj prE 
Hied Snukret. ’THm Y-cnr i'iIppl IiPm 
3 liiiiL.i', ,r rnJjy! [c tiiiIiI- .■ heluiul Inbt- 
i-.-iELtn tor till Lnrtailtirl. 7d L. k'lii'L 
Jlar. ClJddineil Aikerllil-nE PdnuliT 3ip- 
rkh Ira 1,1 , jailiM, EM- L Onlatln St.. L’hL- 
nan. 111. 



EliEC-T R 1C Rl F F 1 0 ER ATI 11 N 



□DEL'D imtu Car old Its Ikhbl E'rrHil- 
alilf, InlL-Pr.Tlni;. Wu aunplT IitHL Cirld- 
j:. I.rs rnr*T.|i--.7. TllllP r'llrl-L 1-lnvnniLJIi :i- 
iLiu.cLeiii Ll M. It. £ 1.. EnjIneErlna Co., 
J III k-'iilii-kL' Ai., Akmd, llliLo. 

VALt>AD]jE~ IhaiaLdiECil" L'Jnfcl" In UdlnC 

hfeflkPlPd 311 >1 llanillinik fur lYnmpn III: ill- 

hj.ie maken ar korli sriet a. I I -find lYnaantli 

ut prArLli'j] 1 .1*3.4 tut Ibe mnmii.li'jl :=jji. 

lenanrn "T Llie haiH. Nat anlr main- (n 
Ipjuie ii!d e-ruifunt. Ant iiianL' n .-l.j I an - 

EpilEkiic Tei VTu i 1 1 lt.1 I Jtn ik tinur* iiixmA 

riEiiprtnunt* -and *-|]| JeM eMI Ihn. nalntah- 
I :ic hnuaeirEre. Fn!d (or i'..;e ton 1 Putl 
li L4ikn l-:il:iy . JS.-:li t-af unlj H L . I ': |im-LmxI-L it 

i:. 4>1L I'f mail anyp'litTf la U U. JMhuIit 
^I nlunLe* PEtcid, Roam dOS, Jug K. (tt,ia:lii 
St. j -Clik-ina. 



FOSi HOME CRAFTSMEtf 



W 1 1 !l 1 1 r.T 1 - iiumi 1-- TI+ : n ;|3 r. !i.prx;-li 

Lfr-lpri lnE and rcfliHlnR'i nve potLpaH l'jn.- 
cii|tra|dn. EiranalL. 331th. 

ItOPP'S Matht-natlral CalEulAEEiT — *lLjm 
Llig int*rr ns ilv h* ly a* n antrla shgw4 (I-,. 
tlnre tu- all jiraliieiiid ILktly 4a weur In Elia 
«!lkct r jl«t r.k=ti,, bank, run ar laccary. 

llliT 5 MILII IlMI r-.-.l J-.LIlllirL Bill! ■dlM|lll- 

II.'* arEIhreflle. nerhanlri icq mN'irai! >. 
iLariirL pIml ]"rl» 11 pn-ilgpld ar ihk C.O. If. 
i.y 1 1 icTu-h.: ir Ln r. S. PaauLi r IT, 

■ llEMlk-4 PlTli, ELuxii Din, Nil IL QllPrk 

iff-, I'htriiu, 



SI (INS- 



NRON k-ljtc.- lm iirli-a* — MikyrlJ tr-- 

nenl |*i -EC I *l tilt* Issue. 



ELECTRICAL EXPERIMENTS 



EDClI.LTIDNAL, Knlertilalej. ESneHml 
kitr-ii mi iiihvIiiiit.IiI hie* Lmtert^haneF, 
EEaiidCPTiaerd. njElmi. Eewralar. i iiider, 
t-andrtnl-r ale.] in. ST. Hand ilrlmii a.r 

nnmlsn. k]y. IlIrruphgnEd. - 4 -lc. Camntel* 
T.-'i nnr Lr'sphpnE- khd. il.iip. BjtLrueLkHiE 
t.IeIl uli. Nr [ 43 .,... lYtiLOrt RlarLrLr, I'fal - 
In.rr. ilmr^n-rjrlim uliarn rvvnlTirvfnl-, 
|!nn:rln huilella. lEdinp. I'ntrLtiEe-Lne Sr-Tt. 
lea OsiMpapy, ] 7 L :L KmiLh 14 th leitheI, C-lai - 

r.iin r-:.n.r 3 -.tf 

loitl l'- Yii.tr gicn Tiiif "d l - r'h Dl.- -Iiiu i 
T-M ielLcM far netajdane rant fkAl. t-ldpiir L 
trik-rt.. 3 J.tln.rj HctEt-Je C *4 Fork W'urLll. 







































POPULAR MECHANICS ADVERTISING SECTION 



Z2A 



MODELS AN D M CD EL SUPPLIES 



MOljFI.fL — I'n: i diklJ lltnSlPCbl jnl-b briE- 
r |r;,i wnrtlnE iim>|pL i* vturT iutrt*rr*l 

tiaAricoct: DwEidondF nr jaiLim-d nt,uwitfi. 
P"unMibnLlll iic-iLlt yLjTJIIEOfil. JJmfc rwr- 
enroj. Eoml LA mini (nr 32-ri^* took-— 
- Milking Innrrtldni Tiy." L'rt-J-int Tnnl 

I '.I! n |i i n , |3 fcJ. V. I"! I wrr Ljn'i Hi . OihLn. 

uuNi'NiCTit vminKP— Pi«*rLiiB or am 
jtJ atlitr uimlflE. Uni our nr# Lii-paim rat- 
alur. I.'ir iraEpiid. .1. I. II nr. HUB- I 
I :i ’.'..ill .Tlv^p, . IL:-y:,l C|«k, ^Clnlk 

RASI.AVi'lf Undcl iudpHti — T rmut, add j 
hall, ltiOdllluClEOJ, (in. LLcL ]Sr. lil*Yin 

]tpl IdTIT NlbdflX . (li-pipo-lrli. 

HGt'UlI CidEIni". bfeup iirlriLi Hit Iti"' 
Iimi i-. Zi" kItJiu lkq ry?L« eucSIm moire 
S >111. I'^I.iIch L Mr. AiiEia llulialicy, hall 

LL'Hli. IS J 1 T ■■*:■' . 

HUt’lflE Fiji lh" ■■llunnF' kMl 'Fay-nn ,r 
~itl rc JdftliO hUlll. ] Pi. % 1 9+ El-Vll Inn 
inMgr. m: nl-i! n-i' IkliiLlmi HMlC.1-. Toe idOilt] 
■xnlj. tatfclni in? rnla UralnL 40 Jlr- 

] ■inmiu li ;-;l.. JSumLLi h . Cf. Y . 

r-.iTXXTB. Lht mrL Ibiofc and InEcnai' 
Linn frpH. L. V ni.mlnlpll, Uu±*C' YLolii? 
J In IHIr liVaili-l niiLi^i I h ?'■ 

LulJlfJJv-AT Ai-itIkh-mL I.r IIP il'-l nil III in? 
IH'I linjc imilirlll In rhn wnrlrL Prii.l ]tr 
iiLilplKO E-UOlOd. Erik* Udmjmhj 1 , Uirjjf 

Wl: VI;ildH null. _ m|: m:--x'l> fur IhEtMAn 

■ ml J: nuriintiiEit unrL ami ?prrr n nam- 
IiIcle itccli cE tnu pun inU nodfl ann- 
jillvi. Krml for ritalm!. Thi Pirn 0 ItohL 
iL'orki. 'Jink* Piifc 111. 



U^NUFJLCT tittup 



0I15TAI, ArkEl«3 dt-Ttfrinna inil miniifu' 
lurid 7. 1 1 1 1 1 1 '- IdlUng. TtikiiiiilML: . rk« 

anil Brit r]Jf' rmrfcipi-ichlt. W. F, Mutr 

I'-nuimliy, "n l-- j T" i r il . X [MS til L 

31a KEIFaiLTEI RINA. Modtld. lUH. aiimn- 
Ino. JrriTiTrrh. mnol'Jl IDE c-amlnai, tuM 
niiLilnc. FJeceiIit Dm. Uiumi Jmai 

burr la ir If-. TTiraiji C3 h. 'Lid 

IS’OXOIIECAL Slunurii'liUl^ fPSOI ShrnL, 
bur, v.'lrn i .T lphla[. SToiIlIi, liked. rd??Lll 
PMlhlMCIT. -E«ianh?rE.- SIliH N. KLlilarn .lsy. r 
<'h |rfl-!D 

I rj i. i;vh j.innii(«rLMn -j In. any tiuio- 
(II y lit ]w ??'(. r u i n 1 1 L n r j . dlti. mnli. 

rlT. KhIUsjEih a rill Imr rililtgE. rttirtlil 

Tod (:u.. LM|iL K. ClwLnull. LLthA 



W«LDINCS *,*)» SOLOERINC 



llAjHi — Arr wpIiIhtp, alHtrlf, tnl[e<]. 
ill tniJne 'lrl«. Lh'I Iit Ecn-tmmrni — rt*d 
mi li-Lli. Ark Tor ui Lf n.i Ivn prloci. iE^:jr[ 
IV'-pUIptil,. M-IJ.1, Ttiiv IJIiId. 



SUflfE^iNC I ti ST R L N E NTB 



0(7 A SATsTEKD liHmllL ctiiiiltj mil tor - 
■ri< »oii| uiiiijttr io mm bit I lor mil iTial. 

■ '■. Ji « i?tk=. l^iTt nonrr by nr -rLm: bn- 
Tu r u po-lmi iJrirKt lVrLu rar Liu. !LT ■ IT 7. 
hl'um'n- IlT. 1 jh4 H.jj, JJJ fl, p£Ui J'blli- 

■VlT'fiLl- l'J. 



I LLCTlILC VENT TlA T ■ U N 



SiA l(K 1'nnr r>pjm wuhrij a It d-rfilliipi rrrl- 
^t. *tt luralilT ttinmlflf InUnnUm Jbr 
tL.H. AniifctobE ITIkIjIc Mff. Cu_ r Ml>> 
^tmiiiJL". HI I nH- 

II.IKR- VbUt tUU tmx, I'D Inch. LlilmLnuid 
lirm^lJiTa for anriuili-iiP lam fil.TTi rlil|ir*il 

ndhft. Arai-FlEOIIE I ll?firL 1 MIh. Ul. JI lL- 

I»ii|iv!S«. M lliil. 



BLUEPRINT PAPER 



]L|jL" ls r IE] !^T Vnur ut, m n p]L T ; a - .': Die- 
Eum. 4 VlfJ toll 24 >r lilup|iclnE |ia|irr r iM r, 
Liarj Him frtnL U0„ TiS W B i||]nELH1 HL- 
Ciirj.'. [Dll. 



MACHIh-EPV. TDiiLn AND SUPPLIES 



11'^-' HEM TIP. I Fullp lirtU-b lallid. Lapur 
IKiirlmiL'iiL J liriiKl Mir, $1415,011, | f |l?ni|'T 

.-. 1 1 a. 1 1 1 r_ $bi. I.H. IVf h»r? j]| |]n Ul>] tFI« 
nutllr:? I ■ 1 -J|. C ill! imi:il I HaprliLTHiy l*iaA- 
MB, fi 1 Bnd m , . niriimr.il 

lEITJ.IKil AHartwirirta (br liLlm. ILt.tD. 
H-l.nilnR MdH. H ?,. 17 1 1 ulAVl'j. ]Qpfili. _ 

HDTT13 ILrnil B* tllchLIy u,r,L ,J.|,lay 
li'iLlm-. ElrpiDm r I r. 1 1 L i : di 1' .1 1 1 : tt jcuu 1 - 

LMtnl A foil (f* |I|1 Mb' UMLl liLTria lOhnr 
'!«■' i a-.il dlinnniit or Itrim. iVrLii houili 
Jimd Ljiha LVurld, SSL M:ni:%-n y SnMlhi brndi 
Ibdllnl, 



y U I'^rPAj^lfl A(r Barlbi.i — ilpri] -arc -irrl il- 

dn, pMttn. cmpniiQM, [4lnE pprm, K»- 
[Iri'jh- rrlm ili: jjllkrUILitiL TtJdL Hid Ert.lll. 
’ii'rJi.t litn'j t; m ■ i ‘ i " 1 1 ■ - L , Lins Sl-E:;-L, '/ruf. 
OfcLl. 

1'(l>tHLTU 3 L- - 1 1 1 1 1 n F Lilli-1 inarliSiiPl. ami 
mk-L.Ih. Ha y |i a i Im-j.li i.'uLjlL'J IHL L'-IL - 

rrtta ^irrliLni Co., i Mnrlbi Mill' 3r.. SL 

LmiIi. Mu. 

[-Z KirlrOaa llr romnrtMOri. rtrol'^nr ron- 
dkiim, !■:. Em. Taybar, I "7 Im.t LEilaJ HLnvL. 
Meot Viirk CUl, 



EKQIHES, MOrORS- AkR DYN L MBS 



II, P, CSa-:-:1lrsji ll-ryil, m|i|irr liilOil 
hnller. Utoif'ln rnaln?. UjV In unniiLr?. 
batl pviianlv. 55', J, U IklriCll, M™ Ki-:i- 

ilnpt wv. Hi. 

ILKlLI ' Tl.T Mnlnrp aTril n i'll I Til liT-. "Nn I J il 

,H. il'H c. i:|is3 Mjuti ab - Jiumm. H. V, 

.Vh;W U lies ir ■ 1 1 1.4 n r ■ liTTdii r ST 
ELT.dii. BirHtlJi;. iiiMijr;. pioniEuLvii Uu?cn 

nily Rlirtr l i_ tTflft CSnSili il Ac^hui - - j^?ili~.iL:ii. 

3 4 H-fjllHK Alscrni^Jnc iiidLoei S L.-jn. at 
hirau 7.1. CarnurLlnri mill liinlriri 11 L liiiila 
rrL™. KhrtrlriL Kumha Co.. MLI>aiu- 

btt ,ivr.. ChJrciEd. 



F ARMS. AMU FARM LanRS 



FnVI-j limti on uppnrLunLLlai in Jlinnr- 
fitt. MorLIi Llohnlo. llonlana. Ednhn. iVnih- 
l-.iimi, nr (koijnn. rnidplL-rn lnrn;cnkLlnn nn 
nllinklf, rn.|K, liir:.ll,ni rnr rar-- "T njlmr- 

tan- Ifiot Tor inlk, llrrilotk. diLryl r. ir.li 

Tiiiil Itj — j lluiM, lmt.-|iL-ii-ri: i-. I'l'. nLl or 

food. r|rr]h.|nq_ unpliqmiEnL. Mu 

onupaELon "Tin nor? to IndNMrl'iMi nnkblo 
iMii. HVr I lf IS. C, rj-dtp. UtpC. £37, Cr>kt 
^nrUim KiiUna?. ^ t. M, 7-1 Inn. 

[MlPH'hltfbEMGli HwurLIjr as-inrrd. MnrlLi 
UnkuCH, Hi iiiii. - ill a., -i [ lr : 1 m 1 1 u . Li III hi-. Wm§Ii- 

InE^in. OiTK-rn rn^-- HurR^I-n rrkwi. 

[cm ]:i-.--fli-llvc 1 1 l L- r j ~ ■ j i ■.* . ail 

vis - *. Mi'iil I mm L n I -r . J. VV. Iljv a I l!l NurLIi- 
pfn rarlflr ]La I hr it, .^C. T *.iii2, M \tsi 

] I L Ji Gh£&, 1«4U 3Mul4rr and fWnl(UT?. 
I::i|. Ii n i i . not*. ■■ Ivedi. <nw, linLfcr, 
bjmpM I .' 1 1 : m ir.:1. marailam hmay., 1- 

t. I ran hraiiF, 14 rm M'JEI, , fmlL inj moil. 
I =d «- :. . ■- k ■ I 1o I>?nii. r ice -. iaIi : pleLuro np. M 
bla ll. im. Erru raLalnr. n I tth i t , i! l-.l ~ L 1 J\aiTl!L 
J, Li. , M. Y H llv 

t'CPR Hi.1? TLLi fjuliL UIDp o, iLh Itllhiy 
rial liiq yrai'ri-. ialilnr J mMnr SoklC J^Tl? 
JiiuniYTlehr. lLanh. 1 , EprLnpntlil, Un. r tm 

piH Id-iih a 

QZ.IRK AtkUfiU — laipwnil larmi $2!V* 
uo. If lx frw JbL an nnmttu. Hinlrh 

Fanil Anewc. Ariuimki. 

SELL. Tcair iprotnarlj nulihl/ tzr i-a«h. eh 

i:iElir wb-Ln hi-.iLiyC I > - 1 1 1 - I y lilp rnr- 

ml-Filnn, FullnuSkTi Eiro, Rtkl ESitiio 
Hakirntr; Co.. Dh> B, LLnroln. H i te 

Il IHJfffj. $n Monthly, "i- ieki In Mid ■ 
fniirS 1 1r li Li, Him Fluid?, hunllli$, Lrap- 
plnp. lHubivisi't, Sit OlOdl-lin LIMl.. Tdn- 
301 CltT. .FZinilS. 



TAKtDERMY 



T.llkl n HEUY & Ilka— dildiLj artlllilyl 

letth. mill ,n>- ■' nil h?i I fa mil. Eotlc 
InuLEhluli. Hr. Hi L-fFEll jllfi Eur LllL- |ir«pb?l 
rlvw laildrniiliL. ^ranl Ibr li-L-Mlin i'ltn- 
ltEUE — Lr?". JonkI Up L'.:.. ID 111 KEiilijA'j','. 

Dt»Pir, -Elctd 



TatTodino dutfite 






T-Arncpoi^c; Untllti. puppet 


ritklcnrsa, 


c; Mil rrlmii».-J. -ITucri," 

C 1 1 : s mi , 1 1 ■> 1 r : 1 . 


■H-5 


E'ul 


TATTOrilMQ tkLiiilj:, Tiiiiir.it... 


fttt 


liJ Cm- 


Jw. il'IiSruo Ticbfo ^uppEx* House. 
^DiJCh SlJCi:-, nijrAh'0- 




OLD GOLD WANTED 







(■•-ikrr Fur E: 1 :1 IvrCli. waCrhm, yfirnlry. 
inn-Tr in i Tilnt bald 'lay LhLniHnt re*tSieEL 
Kojl LiTji-I Inn KUiEulil n-d Or stilpmonL rlirnr- 
mi[> rrt"ao»'l, InfomiLlon ITk. Chlrnct 
Hold PEiolEJnL ± ILeAeMis Ho.. GEI lliIMn 

illil u., EThtf BEdL 

RAJHI Fflt ilJ.iihjIiili- .Llwr, h|rt B„bC 
EiltI Ii, n-adrJwi, pliEInmn, All?n Dm.. TM- 

WA NT E D— K IBCELL AN Ed US 



MAH. Cl POMP dlfOlidlil id-WL-lry, |j"liL 
P t~n h i i d ddJ trLdirr. nddll, marntfldT, iU- 
™r, otiElnum, ^lonrr DEnnollv nioLloJ. 
Uaddj nliiml If p'RCf rEfUdtil. I 'ii.il r ■ L 
F-ijeo^- BrfrtUlMS ll'nrki I7ln< mm Ki-iai i.it' 
5D Skrtn ,F(,, IhPDt. Tl. L'tk aao. 



WA>ITBrp — To Hut. Oil ontflowj rtLh 
■■ipt:-l- Ii d I' eiI LoToel- cTdu. A III? nil Tall! 

■ il',! r. I,:i-J bvLLan anil i':irniii|m. ml II Ii 1 1 r 

nllbd.ijl -rlimpi nn I - tin Ibu “eri mallod 
btCon E4 T(l Lbidlr:? coUtdor pnyi id l u 

ta-.li 6-rli-ri (iq- ninny tlpiii Yin ; Ml -r?-il | ■ i 

I nr-irmbl l-iii r i tit fo-tt- E'nrriir or Inl M. 
CutE-JdE li-il iirJnLd ami pirLnrKp pfon UrnlrriJ, 
Ardrirfpp r-:. ILIOC. !G3E ii/trUTf iTt., Frini- 
t*n, ] II liinlii. 



RABBLTR 



(1EM1HMH ABF-..-.I w-idil Tiht|Ei, Ittiinn- 
liln K u n n y r | .O f I' nr ]l|r.:ti. Vluthn. Mont. 

Ml'AMlJAiUI Ho Hilt loutnnl, Ulhon, Pa. 
^pivlj. yrur J.lr, in Ii ill n.r. 

ILAIR.'R lEkhhLli (or ax. Wt pupply ita± 
ond Iut v.' ie hu nho. I'aiatOK (nr aUiup, 

HLahl. eullu jn, Mu# Lilly, A. Y, 



TRDPICAL F IStt 



Ilunry ir hom? roLalni UtautiruL 
1 1 1 1 i 1 ! ■ ■ j S .j'liurhim H - - 1 . TlLukMP Lnk-jTia- 
lImii till i-rnEd. v in.-ir.ii.i 'I'nwldai FUh 
triii-r-ary. L'lnrlind. Pew dtritp. 



ADCS Afcb i'ETf; 



■ '31 CKLV I k lij 1 1 1 L-c i . "lark mi F i'larj >1 I'll! 

p«illir'n, ■0*f r*l‘.t Unlmtrr. tlibolPii, 1m, 



ROOTS a Nil KERBS 



JFftT LTmC! lVurld'. ■ In .il i '! "EIitLh'II-L 
A Imp™?" IViutirpILF LllwlrotrS In rahiraL 
Mde ri, ConLklnk ntor GDI- uld-riohtontd TieeU 

iiip iLlrJnn fidrl |ipp pax! Tmltan larrrEa (nr baimk 

hie- ]Qp (mint pnalpild. LVpriti dollanL 
UuLudlt*, L 45 TP. S I -LAi (PL. Cl'kapL 



I OH EAEC — M I SCELI * N EO US 



1Y Vnt' 1 1 H * K Elis Tjtlin |br nUn it k 
1-.ITXI lii. J?. j ice ce.HhiIiii. GH1G Huton At?.. 
SL. I.muI.h, Ml?. 



R L IlSl'lN A L 



HGETOirSMS&fl, M i t'P uj n f, ar , mmoch- 

firlli rrlLri.-iil: Yrra, Imm-piEdpn InFm-na- 

I Inn I nr?c| ||!llf \ J. JvPRIuPe'.. OnlOllkPSn. 
M lE-hlcnn. 



TbOfiLLi I'ointEiA niybhl? -a ill EtuEhEuHy 
afLLMvr uH iimitlI lima hp prjrhTE IntEihtlnn- in 
nonmnlnlln. FLat nuoiLlono miFrExtrl 

J L.t-l. P.il . -.fdi-I in-. :-r IvE-likI. Kamlm II ■ I ■ 
rif. Mil jflTFl, ],nt 4'illf. 

]ECF[(I-MH ArLUIlly TEilUi-Oil M- iLliOll |iAlx_ 
riirrhliC Emd. FuBnim kal,:n, IMdil, Jliiiiildai. 
Urtann. 



IS L13HDM3 In b£pnuLL-in. Jl.M |>C4t- 
in liL J. TIMHrrir, Mil HIrIiLH At?., Mcw 
1 1 -rtE Cltir . 



atlSGE LI AN EO US 



"BHI.F-IIVIjP."' 10 ]'rjr(1rkL Ellh N"i- 
I'! UJCljL-jUoril, "t-1. T .M-d-i l lK.1 l ; k-ii.llTt. 

UontuH. 

fT_ ; T>F — Uik» thttn pwnclf. Ulmpl? 1n?r- 
peniJn i Ell. III:! DEuOrrs Ij. DE>. ] jif'jhlliul luD 
Mr ala nip II yli. ■ L'rmlurld, I l,n 1 ill I, Alp- 

iltdrh. Uhlo. 



CAHiH Ti Id for holifrhltt. Iiu-mcp. B?o 
Hlni-lklr ])ii| il jy AiI'e-uLiEIiiOhL mi |iu|!f- llA. 

i' IL’ MT1 Ti-I I E'l-ir-fir. mohnf dSicLnrttPh 1(4- 
lirlirudlL plmlnRra|ilii iL liann rarjila, ■■■□- 

Bl?x Mb. Lvik. KSf.] l-OULIi out. UllLOln, 

Ml-1'PILL 



HOfoD Inrndtd E-lallrj L -Id I I-J rL L , priln-. 

(nrj. iplnvrn. iiv nr-'v nirlkKl eIiieHei fur- 
ILkhnd ; rno pkPLL'I-ULU*. Ci-Aiu-Lal hTu.. 

Alh, kf, 1 1 nr ■. | y r, E U , 

BlfAtlTEPUli Urnocfkl man macktri; 
Fw |i:hv 1 -J la>Ei:iiL ; LnokU-L Trco. Hi-ari 
lirflipj, iipi Sei. tikin. ]*'PuldbnrE. N. E. 

I'OLr Aso I| tnild EO mil . i r BIlTzOti it 
hnmr, I'ri-I.l il. i InjpLnri^ |il.iE(iin .niri,|,ST! ■ , 
(oliloiriT?, <bE. VRrKfl Eprlzikla, l'Jktcr. I!vS r 
Jdaridh. tmi. 

A tfATEUIt CbrLwmlala — Hpnk $34,40 wink, 

ppnrn Elm?, rnprlpir mifbtnx Jbr bilEorllFtn. 
;i-l[ Bynilhm. Arirk. IT I re, 

I TTv! A till Lilly tin Ilikkt 55! d: <rthlno 
|:hkt? B $1._l T: 1 1 1 1 - 1 1 1 1 1 - 1 1 ■ , |i:.rl Ii ..luEd hi? 

iE^h 0. J. C. tiff, MdUKUi IndL 



FIOOKH On 1 iltb M?k-IT If prktLbril 
robJOOLh. Fe-iii! (nr our for. 1 1 1 :. 1 1 1 L ''A EIJi 
3|mi 1 Irr.-:. - ' lirwrrllik r iott V l'i'l dllTi-rallE 
bo*kj. E'Dpulir JCErtAnJt* Him. l!I'" h. Ur- 
Carlo Be.. E'liiraRiL 
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...... DRAFTING offers 

opportunity to trained men 



ErifLioj Li n Fisduttag ppofBsfcn,, and 
£ictf. is. no | IfflU io the progress jcui otlL 
mnke. Many leading flH,itsm.ci] today 
BlirUtl Llivii careers by study or the 
I. C. 3. Us^fliinfi Course. Tk:y ittnitr- 
hiiund it la ynii. Lei m «ad ymi com. 
plctfi Information. 

ELECTRICAL ENGINEERS 
are leaders lit modern progress 



Tuns Cheap Oil to GAS FIRE! 

RuivuL rail r.+v, 1 i> |h: ell imnmr — head, ncil 
hlniislilrn, ^Thivh *ll iillitn-:' roll .UtiilSftHP n 

Mm t™, coa» lined altd LUJft p»i«iiUk1 
" Mliierat'Wi(t. ,r Amazing near hnL name 
wl(b LERS til]J i.lir-i.LVi' limn nthfr pjeJs. 
Vay nulm-L Porfirlvfty ihe nwldia SAFEsTI 
■ 1 1 . i — l 1 1 1 1 - 1 1 g. r . i«irm hjr one ot Oil l*rr*it 
sctiri I.Leted aturduDd by L'Ddarwrliers' J^tb- 
■umtory. 

Easy Lo Install! 

pvitc.Ti. v-jtbHil : UiriTv rViiifJpU; hfltrjrli-jd. 

SI Diin Trai t u iT b ^ jr r!V6 *«■* -^■-a -nJt. 

ll" 1 FP-^lirh IlinOiilpe r/jlerls yira. 
F-nr*y to w fe Pii K'f-i l*: c-U I mi. lil.T licF.K MOO Kb - 1 



XcTsr* \iriijr vl:h if*A* rmei lulaD £ 

ciuly. i"j i-j. pLcU {iin my 

Ui.r - ~ j * — 



fljents — Dealers! 



It J3i¥i . 

Mi. iiifLI 
ina ihai rr*?ai h. ftin SOW. Tinr*ri 4 i 
in lid ihi fiGcidfr btzur. " 

La Co oil I 
ID Ifnlan SL r 



Lai 



f> i. 

■ifpf 
nii-|. N i < k- 



7 R& Ur M r 
M'.i. 

14 -Hi. VLHU _YJn | 

IURVMEH CO MPANV 

-Crl-B-noiid, l«was U. S. fu 



— a career of service and profit 



bits FIELD ill humin cndMvnr 
oFferj greater CWit-t'ilLlire today 
Ilian, chemistry. Ail ptfOgntW Ed 
dependent upon. I h i; Lutiiidi lr-j 
EcfcriPcs Ami rigliL at home,, jn 
spare flJrilfj >im can Learn lie 
rundamenL*lj by study of the 
liiierDdiiona.l CAtrerpAiidcnru 
SdiCK& modern, course, Tufl*y. 
StL ud Eilr rumplcte ir.fnmnrmii. 
-Send r«r ill inlerestiog booklet 
I'PCC. 



Jost as. ccrtRin aa electricity i& tte power oE 
Llie Eiiliire, Jwt id certain !a tile |xltL dec. 
iricat cnsitfds will ploy in induilrial pro*- 
Kds. Many leading: dertrioil engineer* loday 
[(Hit Ibeir fijst fommid step by mailing a 
t-oupun. ta Lhe I, C. 5. at Scracton] U'by 
dun't. you. foaicne (fafir msitplt? 



SHOW CARD LETTERING 
brings quick success 

Hert is thu very course ynii hmJ |I you 
ynnt lo get u good payipg pn?iLl(ip b 5 o 
Striw C"wd Ir4ttttfir Ot bigo. Lettcree. 

II. L Wood* a deft. ma£e momt tlwn 

$■>£!& ''po the OHS'' btlbrt be bail rompk$ed 

bes l. C. S. cOuirC dJid also irea Sllj Eli 
lilies;, mitlurn WhStnHtt, s. iutmer tragion 
builder, paw bns n jugu painting busiDiiti of bin oit¥i Pr.J b 
camiiie ncariy lArec limit 3i blULh as It; did bdoro Jtirallbg 
WiLb [lie International Cor r BO Mule Dt* fcbuals. |js* COi.^njii 
for bee booklet, 



Si U ni.,nr Siimi 
-O n Filn»d 

|W P-T-dur* 
fnunbar" 



TT*Hi «)., 

ir*r Ln.l..™, 

Cli-.s I w I rml. -j- r P | 
HLNr I II r } Ic t; K 

$12$50 



Lft hi* recommend the teat lmoka to Ptudy 
on any flulijiwstr Z'oiiplur Mecluuiki PrcHs, 
Chleugii, Illtnois. 



CANYOUBLIILDA MODEL PUNE 



^ That WIH FJydl Minutest 

ftfUL't' S 1 «*“' W la • 

SSSfeTj . PU” "nd dLlxrtri, 

^ b L. I . . a i C [^gm lltlt .ill Irani, iy j|, 

JPUTbDon Sp*T,rl'. r. 

f * i!, t J «'OrX. .f rr. Iku Sir 

T r IMIer uiir.i« ^mliu. Ul.iic. 
mlnnlnj, *r.J .ii i-rrrd .1 rjr.1-;.. 

I CbibJ., Jiirm u4rr htti Ftm. 

J™* 111 »"Tirtnr» Ii U. I. 

hplti HiUnu hbr, Iin PT.itOt.Qilwlip, .p. cm 



NT EFt NATIp N ^ L CO H R FR Pdli [I C PC L SCNOOLS 



Dept. F.ijOD -y , drrantari. Pa. 

Wltbfilrt 0b1fgaXahii r send mt full inronnaLirD no wnblpot 
diecked bclivw : 

H Uiemirtry 
Ilmriint 
] Anrhilwtm- 
i nsnrrele CoeiirurEInn 
l^echunlcil Enniniering 
Riidl.f bNp BiUEjrlnis 
Kivil F r 1 1 - - r i 1 1 ■ i 
Atilli'in Engine! 

I Diesel bnuiiai 
Old Enelx Omratlhf 
j IMI n rirntlOf. 

I Air GmiitlDtlng 



^ IMl l-Ii IlhT EnginerriDg 
bliour Card l.etlering 

Hlgh.ay Eniluerlna 
A |'i i zullurn 
PfliiHrr S wTrilnf 

RmIh 
A eedundinp 
GlC-J Eigli-.h 

i^kinjmhip, 

AiHrriiidng 

Cun'll SerrlEt 

High Skrl.jCl Siibjrrli 



A r mi 



Addnu_ 



U-Jtf-ft te nf ■ n. ]7 fo cdterJd.s-cj’s picnair rtntrelioni Popiriia.p Mechtt 



CHEMISTRY 



f 



DOWN 



\ lolann* mi/ [ 4 |‘- 
meDii— jiiiL»iiiu chii 
■iwiicr u T ii Ii :r. : 

JiEiiLrpid i- ~ir n n 1 

Ptan WI7A Lluil i ■. 

I >.. r r>i I linrlBra, u |- Ir. 
nv-'-il InlHkiriirES, 

“trludinu ne-w I- 
r r ■.■ a E BI'PEIIt 
POWER TUBEU 

C i i n.i.1 m , r ' 1 1 ■ ■ | ■ 1 1 ■ 1 1 ■ I , fei^triLdiil 
drill" I." i" ii-'iiL ■ llicu Luheel JIH.-Ui. 
tli l K r. ■rUumBtmi k «JT.T!t, Q o«ab mnH«l 
£wfjk!a (kT.IhI. ft mw liip 1 ■ i fiMa^. r. bsj » ■ r- ly ' 11 
imy-.intcti- Urd nwriEr-liluuLi Mllnr. IUbV ilimE fmn 
Ikr-loff^ — un JJ*r P Nij. IO *7. . 

Klilin Cmp-- r Dipl , 221 . Ciridjui« L l . U. 

RAISE RABBITS FOOs 

" K SIPPtI STACK AKI> Bl)TMfrt*r TD U ftilJE 

t^TlhiTOU KIDNIIT P.ICIS fcilibllitiKj Hiy H 
I IvjrA ciLilsv . ..I MB.r-r.ir n .i Ini bi.nrtr D 

IBJ m IriQ HtBr tjj T , m. T- 



ft BIG ] 

«■ Pi.uk 



BIG FREE SQUAB BOOK 

rdi- rnmrr hr*r,1lr^ rfl &,™| 

djr.lr r-irlrq rr^rl. km- 



m 'dfjr.ilci-f, H i-i-i r 

P ' B r r ■*.'*. 61 f L "r- It- i. I.-.'j briir.1 

W Tlir, kl".„ Hk I lirSU, -Indnr. 

n.M^Bih n-r^h imini, ijj n 
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Y£$>SfR! MY CUSTOMERS ARE 
ACTUALLY SAVING UP TO 12% 
OH GASOLINE. LET ME SHOW 
YOU HOW YOU CAN, TOO! 



pure 



Cut Gasoline Costs as much as 12%— Save on 
Oil and Repairs with this Oil that's 

SOLD UNDER BOND 



F Ofc VEAFtS, engineers El nvc tnnwq 
that gasoline cunsum prion no ;iny 

ear could be cm by tiring a lighter, 
freer^Sowing oil. They realized that 
heavy, sluggish oil wasted power and 

ipasolttii. liiLl 3 Ei l problem Mas +11 find 

a light, fait-flowi ng oil toujjh enough 
to give perfect cnyue protection. 

TStufAfJ&H Pennzoil meets i Iilso 
requirements perfectly I Thousands of 

Hides H>t" Triad tents- prove that the cm— 
it*L't grade of 7 Pimnaoil 

definitely s&vrs 10% ora gasoline in tki 
ao-etags car! It males nine gallon* of 
gasoline go as far ns ten gallons gn 
with ordinary oil in the efatiLgaSul 

Here 1 ! the reason; The correct grade 
of Fennzoil (oryouf enpue is lighter — 
Cuiter-flovilni; — than the oil you're 
using now. It saves The gasoline wasted 
by the "drag" of sluggish nil. !t in- 
creases gasoline mileage 10^ — and its 



tough film actually gives herter, k.lI<t 
lubrication than you're netting from 
heavier^ sluggish. oil. 

This triplc-rconomy 
oil will save you mtmuy in three ways. 
The experience of many thousands of 
motorists proves that the correct grade 
of Pennzoil will cut your repair bills 
It will Save l.0 f . £, uti gasoline. An. I it 
w ill save on oil, because every Jill nig 
lasts hundreds of miles longer. 

SPECIAL NlONIY-BACK TRIAL OFFER 

?>Ff F >« "roil at ovr rfrE. 

V L : l 1 . I -I — Save a jSl'Mitru' I* ' r — T : j J ilratfr fil 
Sir rarnfrr iratf* vf FanmU to >oiir rti-ijur. 
JF'rV/ rvfunit jnut' major) rrcranu.! curruoH 
if Pimroxil ho'i Iftr btit <sii you «vr uitJ. 

THE PENNZOIL COMPANY 

■pKKIliivij Officvs? 

Oil City, Pa., Las Angeles, CaL-L 
Britidv America a Oil Co., Ltd. 

Sole Distributors in tinurio aa,S Quelwt, 
Canada 



OEL BOOTLEGGER! 

Just ns much a Thief 
as if he used a Gun ! 

T E3KV call fti'ffl an Oil Ifoalhisyr 

— Jji Lj dizknnt-bl dealer found on 
(TfTjr rbijjitu+ay, ffr. chiPliS for 
pa r for-rt i i r •> run S ti / u : ! bid gives 
ydit u e ittrerjia imitation. Hi? s a 
{biff u-ko nd'its your (0¥ for it 

iritle xtolori p Tii fil 

but he can't 
sell Pennzoil! 

Pt-nmnii is io'd fly bonded dt.al- 
tfs. Yanr Ptninioil dixies forfeits 
tl ,000 if sells ya rt a subsliUdt 
CT-5 Ptnrwfit. Pvt your cihjpc j£mu- 
inrJrtijr, buy Only zvhr.rc ychj frt 

the ilaudbd Penniutl llcaler sign. 

50C i quart, plus m ih i.$.(l 

Capp ri|rU: Lill. Tbm fc'mnralJ Cm. 



TFften uu'irlttff fo (rdtJerf-tacr? please jncnCleti Popular flfeeflniLics 
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Thu Human Filcit ami the A. u turn Aik Pitot; the EuGut Pilot Can Fly Ihe Ship on a Pr&drttflrralJKd Coutse 
amd Manipulates the CiratrOlu '■dlh m Tfltifth M.rrt Sensitive Than Atsy H-unua Pilo-i 



TTfl twin supercharged engines opening 
In it crescendo of power, a sleek metal 
monoplane speeds along the airport run- 
way a rid climb s in to tli e blue. I n lb e pilot 's 
com pa rt m cot, forward of [lie ten- passen- 
ger cabin, the chief pilot manipulates the 
controls until the a LU meter registers 500 

CM.unJL 

lot 




feet, Then he turns a dial, pulls a lever 
anc! let h a little metal bus fly the plane. 
Hands and feet oft the controls, the pi- 
lot and copilot settle back to study the up- 
to-the-minute weather maps and reports, 
Both men are lor the ill omen l wholly in- 
different to the two-score ii wit rumen Is and 

2 
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controls surround- 
ing them. 

The plane climbs 
steadily. Occasion- 
ally the control col- 
umns move as if 
some invisible Hand 
W ere s cn sit ivtly a l 
work. The altimeter 
shows 4,0 GG feet, 
and pro to pity the 
controls swing for- 
te ard, the nose of 
die plane dips and 
it levels off. Now 
the con tro Is m o v e 
swiftly and surely. The air liner 
swings slightly to the left, then 
straightens out on its predeter- 
mined to let sc. It flies smoothly, 
remaining on an even keel al- 
though. the air is, humpy, 

The copilot picks up his micro- 
phone and calls a radio station for 
more weather information. He 
learns that at 2.500 foot there is a 
favoring lad wind, instead of the 
slight head wind at 4,000 feet, 
With this information, the pilot 
figurat ively takes his hands out of 
his pockets and twists the magic 
dial. Immediately the plane's nose 
drops, and the air liner begins a 



pel i lie glide. Precisely e'l! 2,5fX1 
feet it levels off and resumes its 
flight on ait even keel. 

jnst as easily as a person se- 
lev ts, hi ft radio programs, the pilot 
chooses his course and altitude of 
flighL by Lu ruing dials on one of 
the outstanding contributions to 
air -Iran Sport operations — the au- 
tomatic pilot developed by United 
Air Lines, with the co-operation 
of equipment manufacturers. 

Long the goal of 
aeronautical engi- 
neers, the new de- 
vice is hailed as the 
first successful au- 
tomatic pilot to be 
developed and op- 
craicd by an air line, 
since the stabilizing 
units, previously 
tested die! not com- 
pletely control a 
plane's flight. 

f neaped in a small 
metal box, tile ap- 
paratus, ca u ses the 
plane to climb to 
any desired altitude, 
to level off and to 
ass tune a predeter- 
mined course as 
W el I as to ilia ke pre- 
determine tt turns, 
tv it I tout the Human 



u 

jlMA' 

EXPRE! 



Aiove. fulfil Eiiac&Pol wi Top CenStT Section of LnatruHicm 

Panel ; Center, Some at FMine CuiiiioIh 3)y It ecli illicit 

Pilot ; Eflnw, Inferior View ai Mechanism 
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pilot Touching the controls, Practically 
every maneuver tint a. plane can perform 
in flight by manual action of die controls 
may be duplicated by the automatically 
controlled aircraft. 

The robot pilot is gyroscopically con- 
trolled and tl ydfaiiliCatly operated, and in- 
cludes automatic climb and descent con- 
trol, automatic turn control .'tcid specific 
elevation control, It consists of two gyro* 
scopes, one open-filing on a vcriical axis 
and the oilier an a horizontal axis. These 
arc Llie recently develop ml artificial 1 Kin- 
ston and ihc directional gyro. 

The gyros are housed in a case integral 
with die airplane, and they remain stable 
in dieir respective planes while the case 
and the plane move around them. These 
gyros operate shutters which cause air 
jets, built into die case, to open or close 
as the ship begins to deviate from the 
course ci £ (light fixed by the automatic 
pilot. Changes of pressure caused by Lise 
jets ser in motion a median ism that ap- 
plies hydraulic pressure to those controls 
involved in the maneuver necessary to re- 
turn the plane to the predetermined atti- 
tude of flight. The controls operated are 
the rudder, elevators and ailerons. 

Possibility of over-controlling is avoid- 
ed by a checking system, so the actnaE 
operation is interrupted by imperceptible 
pauses, tlius making the automatic pilot 
much more sensitive than a human pilot. 

The automatic pilot is not designed to 
dispense with pilot or copilot of u Pug 
transport, but rather to conserve their en- 
ergy, and. enable them to devote more 
time to analysts of weather conditions. In 
addition, it will make possible, through 
the circumvention of the uncertainty of 
the human dement, more accurate navi- 
gation during poor weather conditions. 

Installation of the robot has started on 
the United Afr Lines, The addition of the 
apparatus results in a net increase jo the 
plane's weight of only thirty pernods. The 
addition of directive radio-beam control is 
also being considered. The automatic pi- 
lot will enable planes to fly til weather 
considered prohibitive a few years ago. 
and aif -transport official:-- look upon it as n 
bod_v blow in the fight against had weath- 
er. Not only will it increase the regularity 
of schedules, luit it will reduce the per- 
centage of Cancelled trips. 




Piioco ts Showr Mounted on Wond io Give Inlay lif- 
fecl; Hydraulic- iVt^Hurt PTocraa In Ostd 
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PHOTOGRAPHS INLAID IN WOOD 
AND MADE MOISTURE-PROOF 

Inlaying photographs in wood has been 
developer! commercially by a Tennessee 
artist. After the photograph is bonded to 
a varnished panel of hardwood with spe- 
cial cement, it is subjected to hydraulic 
pressure tllat produces the cited of inlay. 
Then a moisture-proof lacquer is applied. 
While the photograph is not actually ill- 
hiid in the wood, it is mounted by a lusting 
process used in manufacture of wood- 
inlay table top?. The lacquer give; it a 
glossy finish like that found on many 
hardwood pieces of furniture, 




FAN BLADES MADE OF RUBBER 

PRE V ENT ACC rDE NTS 0 £ Y & 

0 n e fur m a u 
manufacturer is 
turning not an 
electric fan lilted 
with rubber blades. 

A guard around 
the blades is elim- 
inated since it is 
claimed no serious 
injury would re- 
sult it the blades 
cattle in contact 
with tb<? hand, 
even at high speed. 
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cHr<! in (he window in thft 
event tin at the person 
breaking (In? window has 
protection against the 
gases. The alarm systeiT 
fits any window, 
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1 1 jrlrl I i-:l Fli:.il V? I'ii% !i : i L :-i '. 1 r_ 
B.i: V. Li ku p; ii □ pr, a : k ai:il 
Ki.'irps SwimmtT Afloat. Al- 
tkowth Tl Is Out «l the W*y 



SWIMMING FLOAT FITS O N BACK 
OUT OF WAV OF BATHER 

Inflated swimming floats, which can he 
strapped to the back Like :l knapsack nr 
parachute pack, have the advantage oF 
being out -of the way ul the baillei,, a Mow- 
ing Free U5i of (he arms and legs, hut at 
the same time giving protection; when 
needed, since one of them will keep a per- 
son afloat indefinitely. As a life preserver, 
■ these floats can he equipped with a -■LLp- 
ply of water and concentrated fond and 
some have been fitted with a small battery 
, and a flashlight worn on the head (0 nt- 
ot trace attention. The float is light in weight, 
1 and the harness adjustable to (lie die 
of the wearer, 

^ ^ "WINDOW BANDITS” ARE FOILED 
** SMOKE AND SIREN 

Designed to rout window 7 - smashing ban- 
an automatic device for the protec- 
Oi" s(nrc display windows has been 
produced in England. A flash of red light, 
clouds 0 ! denTcAa^'TlTr smoke and a police 
siren giveJlti'lLlarni. A slender glass tube 
support™ across the window by hooks is 
thyAotal part of the protective system. The 
s rod is broken w hen the window is 
"smashed, closing contacts that see off the 
alarm. Thcvdtm.se jmiuke hides mere ha n- 



MYSTERY RADIO 
WAVES FROM 
MILKY WAY 

Mysterious radio 
that appear to come from 
the center of the Milky | 
Wav have been detected 
by Karl Cl, Jansky of BclIV* 
Telephone laboratories^^ 
Sft* - i i f i V 1 0 af-paJCailUi_U^ c <| 
in research work picked 
op ibe waves, which ate 
in the 14,0-mctcr band, at 
a frequency of twenty 
million cycles per second. 
Unlike must forms oi radio disturbances, 
diese waves do not appear to 1m dim to 
any terrestrial phenomena but rather to 
come from some point far off in space, 
perhaps far beyond cmr solar system, 

c til 

REVOLVING DISK SHOWS PERIL 
OF CUTTING PRICES 

Some of the perils of indiscriminate price 
culling arc rcvcnli d hi merchants by a re- 
voking chart which shows what must be 
charged for goods in order to make a 
profit. The chart consists of a circular disk 
revolving cm a piece of cardboard, both 
cardboard and disk containing printed fig- 
ures, The card- 



t 



board piece has 
£ w o W I 11 (3 o w S 
through which the 
iig tires on the disk 
show 7 as it is re- 
volved. if a price 
rut of ten per cent 
on an article is 
contemplated, for 
instance, a turn of 
the disk shows 
the user that, if the normal profit is ihirty 
per cent, lie must sell twice the amount at 
the reduced price in order to offset the re- 
duced income. The chart also indicates 
how to protect pro 
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First -Mail Pilots Fly Old Trail in Big Liners 



W lie l( Charles N\ 
(Jimmy) James and Fred 
W. Kel y piloted modern 
air tin^rs over tile Los 
A n gclei - Sit ll 1 - a k l- C i t y 
rtuite recently, they fol- 
lowed Ah u ai e-mail trail 
which they blazed in tiny 
open-cockpit ships seven 
years before. ThcEr latest 
flight marked an anniver- 
sary of tJie Westur-n Air 
] r , xp ress, r u u i l d i 11 g Did 
lO,bS(OJG miles of flight 
in transporting 79.17/ pas- 
senger*, pounds 

of m a il and 1 16,97 J pound? 
of express without seri- 
ous injury to a single pas- 
senger. This is a world's 
r e c u t d \ 0 r cn m mere i.i] 
air lines- On their pio- 
neering flight, James and 
Kelly piloted Lib- 
erty motor biplanes 
ill VL'Iiieli mail bins 
had been hastily 
built. Their planes 
were equipped with 
one or two instru- 
ments of doubtful 
value and they bad 
no radio-telephone 
c o n i n t tt n i c a 1 1 o n 
w ith the ground. 
Emergency landing 
fields consisted of 
cnlv a few acres of 



Pimy-Eipress K liter' 
19aMiitlfi£ Malt Lh Pilot as 
Pi-Tit Mai! I - " lay. li i. Frsjm 
Lea An;i'Lcii in 1 926 ; 
Center. Seven Ywm [,st- 
«, 1’loiiCfr Mail Pilots 
Cdcfaraic ; Koitotn. Bi-* 
pLir.e Flown ever tli ■ Fkat 
M >i=l Line- in West 



1 1 ours. Eac ft p La nc 



their locations. Tills 
year, Kelly roared 
eastward from Los 
Angeles and James 
westward from Salt 
Lake City io crim- 
son and silver mon- 
oplanes, t lie fastest 
mull I- motored ships 
in American use, 
T h r c e m o tors 
turned up 1 ,4 1 J 
horsepower to 
whisk a ton of pas- 
sengers over t li e 
(13 A- m i le r o u I e i il 
fuur and one-llalf 
was equipped with 



ground scattered here and there across 
(he American desert with canvas [Marking 



$5,000 worth of two-way rad in- telephone 
apparatus, wi tli which the two pilots talked 
In tile ground slat inns every twenty min- 
utes, Completely marked and equipped 
emergency landing fields flashed by below. 
On each field and sometimes between 
tllem were derricklike structures from 
which flashed powerful beacons. The 
flights tills year were quite different from 
the first, made when only three other air- 
mail lines were Operating in America, two 
of which had opened hut two days before. 
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HI«c:rU l-Lgluh on. Ei;l: Si :lc or Bed Fa:il-UitH KcaiL- 
inK ; liiM( r T-Oir RflACllikng. bulb* 

LIGHTS BUILT IN HEAD OF BED 
FOR NIGHT READING 



COMPACT RADIO 

IS EASY TO II 



:t foe auto 
[STALL 



Motorist? who have befell waiting lor a 
• imp It radio lor Llle automobile will he in- 
terestcd in a compact unit \rought out by 
be General KlecTrie eoutpajpy which is as 
easy to 3tiPt- n LI nr . any r rtlTcr car accessory, 
rhe chassis, loud speaker and power sup- 
ply all arc housed in a case measuring 
■ ■ighL atkd three-quarters by nine by Lhree 
;-,nd seven-eighths inches. A sin a 31 remote- 
control box clamps to steering post or in- 
strument panel anti the set Es mounted oil 
i single stud ami is installed, by boring 
■inly one one- ha It- inch bole. Installation 
requires less than an hour, complete shield- 
ing It n ft the use of tone control solve the 
problem ol ignition interference and a 
doubly shielded vibrator-type of E-hat- 
lery eliminator is employed. Three o( Elie 
four tubes are of the new type, and the 
use 01 lubes with multiple functions re- 
sults in seven-tube performance. The set 
ha; automatic volume control, two-point 
lone control and an elect rodynamie speak- 
er contained hi rbe same cabinet with the 
other parts of the unit. The control box 
lias a lock switch, the key being used also 
to operate the manual- volume control. 
The set ij|j f a«ily removed for servicing. 
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WORM HOLES FREE SOIL OF AIR 

Y\ &0 rain may enter 



Earthworms have been found valuable 
for something else besides fish bait. R. L, 
Horlon P noted engineer, points out that 
earthworms make endless tunnels through 
the upper soil, coming to the surface oc- 
casionally. These tunnels are of great im- 
portance when the rain begins to fall be- 
cause they permit the air to escape from 
the soil as the water «oaks in, thereby 
making it possible tor the ground to take 
up much water that Otherwise would run 
off the surface. 



Cl Lie or ice is used in Candy, lire extin- 
guishers and insulating wall board. 



Compact hat2i$ Set for iVjifi Ka Ln.^tr Than 3 Car 
Hearer: tr l;s Mourned on a S'.culc Slu J 



Concealed lights built into the head of 
the bed eliminate glare for night reading. 
Slide panels in the back of the bed may be 
removed to reach the lights. Baffles direct 
the light to the center of the bed or to 
the book while reading. 
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CHEMICAL BANDS KILL- WORMS ( 
ON APPLE TREES e ^ 7 

Chemically treated paper bands are be- 
ing used to bill thousand-; of codling-mot ti 
worms in apple Orchards. When the 
worms leave tile fruit, from the middle of 
June until the end of the season, they seek 
the nearest dark, protected place for spin- 
ning their encoons, Loose hark cm the 
[runt a rad branches or debris on the 
ground offer suitable quarters. If the 
trees have been scraped and the orchards 
cleaned up thoroughly, paper hands about 
the trunk will attract fifty per cent or 
more of the worms, A band treated with 
a mixture of beta naphtha!, one pound, and 
lubricating oil, one and one-half pints, au- 
tomatically kills practically ail tEie worms 
that spin their cocoons in contact with it. 
This tuts Lure is recommended by the 
United States. dcjiarp nenr a £ ■ I iyim’ l nrn- 
fdTof 1 Hie - paper hand cuts down tire 
1 orm population of the orchard, reducing 
the mini hen to be controlled Li v spraying, 



LIGHTER FITE 



AND 



TOP OF FUEL CAN 
EASY 

Refilling a spark 
[ i Lf 1 1 ter for stoves 
is greatly simpli- 
fied by the use of 
an elongated light- 
er unit which fits 
the top of a fuel 
container so the 
assembly I o o k & 
somewhat like an 
oilcan. A l O n g 
wick extends from 
the Can to the flint 
which is operated 
by a l rigger. When 
a fuel can is empty 
it is only ueces- 
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the infra-red ray, which detects objects 
which have an hifiriilvsimal variation from 
tEse temperature of the sea water. Even a 
mail floating in tile water can lie detected 
by the invention, which consists of a de- 
tector and an amplifier, in addition to a 
small case of batteries. The fog-eye was 
given its first tests on the liner “Queen of 
Bermuda." Paul II. MacNril, the inven- 
tor, says the device will make possible tEie 
Operation of ships at full speed in any 
kind of weather, since objects iloaliug in 
the water may be detected for a distance 
of several miles. 



METAL BIRD BATH AND FEEDER 
EASY TO INSTALL IN 



YARL^ £ f( 

in the ear- ' 



Miry to unscrew the lighter and attach it 
td a fresh can. 

C£S)- 

“FOG-EYE" GUARDS OCEAN LINER 
FROM FLOATING OBJECTS 

Detection ot ships, icebergs anti other 
floating objects in an ocean liner's path 
during murky weather is sn icl to be possi- 
ble with an invention called Hie '‘fog-eye.” 
[t is baseiLpn develop mental tlje use of 
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Portable and easy to install in the gar 
den or yard, a combined bird bath and 
feeder ts available for improving the sur- 
roundings of the home. TEtc bow l and the 
raised food recep- 
tacle are made oi 
steel, finished in 
old -ivory enamel 
and striped with 
green. The bowl 
rests on a post 
one-inch steel 
mg, made in t 
telescoping se 
lions, Tbc lower 
section lias a spike 
that nl a y b e 
pressed easily 
the ground- 

A j * 1 3 A h jfA. 
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Th-Et View* Showing W(™> mi H^ilin fUtUKlfBIrtl May H c Cl irtetrj 

ir. Form La Enhance iIle EJteci ; An [> Kciccs lied in. Tlii* M aanec 

INDOOR FOUNTAINS COOL CAFE 
AND ADD TO APPEARANCE 

Refreshing mi cl cooling * lie Air in a Ber- 
lin n? sr: ni ram is accomplished lay 
fountains located along the walls. The 
fountains enhance the appearance of the 



^cafe's interior, in addi- 
tion to keeping: the tem- 
perature at a comfortable 
level. Pneumatic tubes or 
posts connecting the ta- 
bles. in ah e it possible for 
gueiLs on one side oi the 
restaurant to communi- 
cate with diners on the 
o tiler side without leav- 
ing_i heir table, 

Cytf 3__ 

BRAIN "DYNAMOS" 
PRODUCE MIND 
DOCTOR SAYS 

Tli at mind is sultily a 
product of electricity, 
manufactured in the brain 
by a puwtr id y s 1 e m of 
generation and distribu- 
tism, ls tbc assertion of 
Dr. George W. Chile, db 
c Cleveland 

in 

a t o r y s It t> w s , 
i or Crilc, that 
of man, or am- 
ah ort- wave and 
radiations t that 
these radiations cause 
ejection of electrons from 
the. 1 -rain protoplasm, and 
thin these electrons set 
\vj j he electric current 
responsible fa r alt our 
inking and reasoning 
roc esses. The brain's 
ower system, according 
,‘tn Doctor Crilc, consists 
of four quadrillion imli- 
v i dual ,J d ymmo s," w it ti 
the adrenal gland a* the 
power station, op crating 
in connection with a dis- 
tribution s y s t e m vast Ey 
greater than all the lines 
of communications now 
in existence. Tile adrenal 
gland collaborates with a hormone in the 
thyroid gitmd, located in the neck. Doctor 
Crile says, ,‘in pointing out that the thy- 
roid hormone lias been found to be the 
“power behind the thrune/' ihe supreme 
r le L c f oi the human intellect. If the supply 
of tli is hormone diminishes, brain no wet 
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LAWN MOWER FICKS UF GRASS 
IN SUCTION BASKET 



Equipped with n suction arrangement, a 
lawn mower that peeks np The grass as it 
cuts lias bqen produced i it England. A 
revolving arm carrying a Ijlarle at each 
end cuts tilt- gratis by scythe a ft inn. The 
cuttings are drawn into the basket :lL the 
haek nf llie maehiii' i ■;•• snrrhwi^ ^ 



Pr-a&ptxiive lEocet Gucji SeltctlnR: Ror.x. hy Esaminint 
PliotBBTaphs ot 



lipeti Type Availably i 

V 

Guests in a Pittsb urgh hotel d o not 
Choose their roamTSTsIght nnsccn as" is ike 
case in most hostelcies. The room clerk 
displays p holographs of each type anti 
price class of room to the guest as lie reg- 
ister- so he knows in advance just what 
kind vt" room he is to occupy and the ad- 
"v milages or disadvantages it has over an- 
uLFut kind. 'I' he pictures arc shown oil a 
vertical support, offer ing an opportunity 
eompsi re the ske and furnishings. 



ll SLiLkui! till A ]>jsk«r as It Is Cut 
be Wiirk 



Small h'-j' 



l?Tennis ball can be inflated 

l TO RESTORE BUOYANCY C ^ 

3 l ennis halls dint may he re-inflated to 
i i, s to ■ e buoyancy after use in several 
mruchgs, hove been introduced in Gef- 
The new hail has the appearance 
ordinary hall but is const rutted so 
: L ir may be injected by piercing the 
cover to reach a rubber valve in the 
A I let air has been pumped 
this valve, the rubber mass seals 
llg and lb/ haltjss ready for usg. 

(JLight front tiie edge rtf the MU is fa ill I- 
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decreases. A few hormones from the thy- 
roid gland of a sheep will restore sub- 
normal brain activity to normal. Due tor 
Chile explains that the gray matter of the 
brain consists of four quadrillion proto- 
plasmic units of cnergy-t runsfurmatiim, or 
cells. These are the dynamo* furnishing 
energy for our menial processes. The ac- 
tion of the mind is (lie action of these 
jr brain- cell batteries, and thought is thus a 
pure electrochemical process, he asserts. 
The white matter of the brain, however, 
contains HO cells and is not a dynamo. In- 
stead, it is a matrix ori which are recorded 
the patterns of action. It is in this delicate 
w li il e m;i t ter 1 hat “p hy siCa 1- co n dn c t an C e 
pa tils of microscopic dimensions are es- 
tablished by ihe electric charges as they 
pass through the matrix.” Thus, when a 
man thinks, he does it by (be passage of 
electric current through the substance of 
the white brain. I 'he current is supplied 
by the dynamos in the gray brain. 



PICTURES OF HOTEL ROOMS AID 
GUESTS MAKE SELECTION 





“Top Lubes” 



Elv/ojd HajrnH a->d tha Flfet Ants ™ tilt* 

Sirecu flf Chicago. in jhm 

By L. W, LAWRENCE 

I A /'HEN airplanes roar through the 
skies at 4IXJ miles an lumr, «ir speed- 
lioats skim aero-- the water at two tniles 
a minute, they arc paying tribute to amaz- 
ing developments;: that have been going on 
during the past, year or so in the oil in- 
dustry. 

Rack of these speeds lies a tittle-knu wti 
story of research, in which chemists have 
txitmmd oil under the nionl powerful sni- 
crusctipes, split in credibly thin films into 
> t i 1 1 thinner layers, measured (lie electric 
ur magnetic forces holding tfits film to the 
melal, and finally have taken 
apart the molecules themselves - 
Lo leant their structure. 

N u vl L 1 1 e y a V e rearra i tg ii tg 
atomic building blocks iutu new 
patterns, creating new oils (hat 
art making possible still more 
sensational speeds. To air phi tie 
pilots and race champions this 
means spectacular new records, 
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Latest Aid to Motorists 
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Slcderu Speed CrttMM ifc. Which. l.iifarica:icii la Put 
id Final, Fitr/ Teat, 



To you and Ifl me, it means faster. smooth- 
er, and more economical motoring. 

Within ten years, ordinary mom ring 
speeds, have almost doubled. Pistons flash 
up and down at. 2,000 feet a minute. Oil 
temperatures and pressures have mounted 
sharply, A modern mate ok" light car, on 
a day when the then no meter stands at 
ninety degrees, will have a era ah ease tem- 
perature at ordinary speeds of 221} degrees 
— higher than the boiling point ot water. 
The oil film, meanwhile, is under a pres- 
sure of from one to two tons per square 
inch. At racing speeds, these forces are 
t re me] id uti sly i tiered * ed. 

"A relatively recent development," ac- 
cording to Dr. Gustav EglofT, noted re- 
search chemist* 1 ^ s she so-called lubricated 
gasoline, or Jup lubricant. It Comprises 
simply the introduction ok" a fraction of 
less than one per cent of lubricating oil, 
oxidized yfil, or mixtures thereof to gaso- 
line. A large number of sub stances have 
been tr/ed as various times for such top 
lubrication,, including graphite suspen- 
sion 5 /mixtures, of easier oil and nitrated 
or cilrarinatcd compounds and mixtures 
of animal or vegetable oils. 

borne lubricated gasolines have been 
foufidr" eon tissues Doctor Eg!off h "to give 
noticeable improvement in power with de- 
creased fuel consumption, to the extent of 
abfi a t/jDv e per cent, operating the tar with 



MuniiOiiy Cnr Wear Ftim srj dl til Oil Dnlcncd 13 
Prnve Petfccrinn dE liie- Ficduct 

open throttle. The non -corrosive and sol- 
vent characteristics rd the added com- 
pounds have no special effect on she 
quality of the motor fuel. Oxidized hydro- 
carbons have tong been used iti railroad 
lubricants, apparently resulting in lira- 
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form. Til i liquid graph- 
ite pe n c L ra Lu s any til ter, 
will tldv, up a la tup wick 
and never clogs, h tills Lai 
tin; pores oi mefnl, fort 
injy a tiiUgf] skin that is 
v t r t ll n 1 1 y f r i cl ion p r no s' 
and i-i uninjured liv heat, 
CVcn at 5.1 K)0 degrees anti 
more, according to Ley ls 
made by Clyde A. Crow- 
ley, consulting engineer, 
in Popular M ech allies' 
laboratory. 

Although the value ui 



arcak-UiKvn Tott OE C'lw-tric-Pumjcf GraphWe: and QlL 
DtILxiurc in Popular Median ks' Laboratory 



surface tension nr greater nil in css, su that 
they stain! ls p under heavy- load conditions. 

H I r is old practice to adit lubricating nil 
to gasoline in the process of ittning-up 
new ]iiotofis H usually Over the period of the 
firsr 1,000 lo 3,0lX> mile;,. The automotive 
engineer 1ms emphasized through the 
years, and lias iu designed his motUL'S, that 
except for the brief tuning- up period, a 
minimum of lubricating os'l reaches the 
CO tub 11 A Ion cylinders, during operation oi 
the motor. At present there is literally a 
wave r until tig through the oil industry in 
working out satisfactory substances which 
can he added to gasoline fur the purpose 
of top lubrication. 1 " 

In tills connection, a striking lO.OOQ.OUO- 
ile lest of l lie iisj^oi Uihcs" in t lrcy- 
mpd bussc^i's reported as follows; In- 
creases in gasoline mileage uf frOill four to 
eight per cetit t Increases in crankcase-oil 
mileage cumulatively to as much as iQiJ 1 
cent; reduced carbon formation; [>re- 
of frozen piston rings and sticky 
Ives; reduced valve grinding, and re- 
ined ruti-itt time on engines after over- 
haul 

One o£ tl Le bust known _q£— these Lnp 
1 ube n , a pa 1 e nt ed p in d 1 Liyv Tfy r ui Irco n t ai us 
graphite itr ii colloldal p 1 or almost liquid 
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Tbt Result Lsf Ponr Lubrication — RrraiTS Art f£ jcc 
CcWLly Than ttur Beat Oil 

graphite as a lubricant has been known 
tor .1 long time, the difficulty hcrctoture 
has been to keep it lii suspension. "Ii is 
well to note," says Mr, Crowley, f 'that the 
synthetic property of Pyrrol graphite is 
great uniformity of particle size — entire 
freedom from foreign matter anti impuri- 
ties such as silica and other abrasive sub- 
stances, The electric-furnace process by 
which ELftificiaE graphite is prepared ex- 
cludes the possibility of abrasive foreign 
matter being present, Motorists should 
never try to tnix their own lubricant,” 

Mr, Crowley said. tEiat bis tests indicated 
a reduction in friction losses, less tend- 
ency of the bearing to heal, a decided in- 
crease in efficiency, and smoother running 
— all of importance to the motorists in 
this day when the lowest-priced cars arc 
built for sustained speeds of sixty utiles 
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a si h on r n r 1>et I cr. To i I hi *1 rat* i h e 
strain of such speeds. another test 
showed that in a Cite where the 
crankcase temperature was 115 
degrees, in the hearing it was 235 
degree!:. A new apparatus built 
a t t i lc U n bed Stilt cs 1 1 nrtaii o i 
Standards lias found the pressure 
greatest at certain points on tin: 
under side ol" the bearing, where 
tli aft weight adds lo tin? pressure, 
T o a id i n k I- e p i n g t h esc L ' bol 
spots’ 1 wdl Lubricated, manufac- 
turers have devised high" pressure 
pumps fo boost the Boiv. Air 
c le a tiers and oil filters aid by re- 
moving abrasive tlii't and carbon 
part kies. Breathing tubes to ven- 
tilate (be crankcase help remove 
corrosive gases. 

Still more vicious art? lilt chem- 
ical forces that attack motor lu- 
bricants. Under motor heat and 



Cut-Out Motor Cylinder Sbewg jSnflnteri, Kow (i> 

aKain» Weir 

pressure, o:l gradually becomes C lieu deal - 
ly changed. Haw gasoline dilutes the 
crankcase supply, slipping past the piston 
rings. Gradually the oil becomes weak- 
ened, If not changed in time, it will break 
down, causing expensive motor damage. 

In their effort to produce oil of greater 
strength, eli emists arc- rearranging oil 
molecules in new patterns that will bold 
together with greater tenacity, even tin tier 
llit* most intense heat. The first step was 
hydrogenation, which forced alum a of hy- 



Testtnjj Oii fra 

On? Motrjr 



drngen to unite 
with ocher atoms, 
to produce a su- 
perior oil frotnlD 

C h cap crude. J 
N (i w has a [> 
pen red a n c wj 
:-.y nt b c t ic m n t o r 
oil. built in she 
I a b o r a t « r y. 
wliich will pour 
freely at twenty .. 
to t iv e n t v- f i v e , 

d e g r e e S b C 1 u w 
n c r o, yet will 
w i t h e t a n d I ll e 
extreme heat of 
the fastest dr i v- 
i n lt. 

As a result of these developments, (he 
car owner should realize tile cost 01 (be 
very best oil is ills smallest expense and 
best insurance of motoring satis fad i oil. 



ptrltct UltuMCitLtfn and GlI-lM 



4[ Popular Mechanics Magazine dues not 
publish the nun ic of the maker of, or deal- 
er in, any device described in its pages, but 
ibis information is kept un file and v. ill l>e 
furnished by onr Bureau of Information 
upon rcijncHt wlien accompanied by return 
postage. 



f riant 



aterial 



i 



e tn 




LIGHT IN WALL AQUARIUM 
GIVES PICTURE EFFECT 



'J-L -wf ^ _ L-^_, 
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POPULAR 



Lett, ArjjirLu.nn^TIlijitiLiiJUtJ i:i AniniicciE Pic- 

t«m Below, Cor Away n $hnw lin.tflUa.ticm: in Wall 



Producing the effect of ail ani- 
mated [detune, an aquarium la u Lit 
into the wall of the home is- provided! with 
lighting equipment- A frame fur the aqua- 
rium enhances its appearance. When the 
lights arc turned on, t lie moving fish anil 
gently waving water plants produce a 
scene of unusual beauty, The aquarium is 
given any attention from die other side 
of the wall. 



eleven per cent moisture, it is considered 
safe to lay die floor, although this figure 
may vary under some conditions. The 
tester, to produce accurate readings,, is 
left on the concrete overnight. 



EGGS KEPT FRESH FOR MONTHS 

r* ^ *7 by gas treatment 



MOISTURE TESTS OF CONCRETE 
’ELL WHEN TO LAY FLOOR 



P W 



Vwi 



fhen a wooden floor may he laid safely 
on concrete can be determined by a small 
instrument all out the size of a fountain 
pen. If the floor 
is [aid too soon, 
moisture collect 9 
in the space be- 
tween the eon- 
c r c L t and the 
wood, causing the 
flooring to swell 
and buckle and 
often leaving wide 
cracks. The wood 
hygrometer has been adapted to the use 





Commercial preservation of eggs hy gas 
treatment is being used successfully in' 
Europe. The process L- said to keep eggs- 
:ls fresh as when first laid and is effective 
for months. In treatment., the eg£ 
placed oil. EmyS ill a high compress 
tank. When the doors are sealed, tin 
13 withdrawn and a mixture of nitrogen 
gas and carbon dioxide introduced. The 
effect is to suspend an smut ion, figurative!^ 
chloroforming Ifie eggs. Removed from 
—a the tank several months later (0 he place" 
on the market, the eggs tan be boiled □ 
poached. There is no taint or peculiar- 
Haver, It is claimed that fruit and meat 
can be kept fresh by the same method. 



instrument -does not regis 

(JJ M 



higher than 



C% a recent process, mirrors are being 
of testing the moisture of concrete. If the produced which reflect as high as ninety- 

ftfiir per cent o flight. 
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ARCTIC SHIPS IMPROVED 
BY PROPELLER i b 
RESEARCH O l 

Research in chemical labora- 
tories and steel plants is credited 
will) much of the success of ship-, 
t hat nav iga t e p o ! a r w a t u r s in 
search of new and shorter trade 
routes. It was found that ships 
needed propellers made of special 
steel to navigate the ice fields be- 
cause the low water temporal li res 
cause tile steels to become brittle. 
There was considerable breakage. 
Steel containing three and one- 
half per cent nickel was found to 
preserve its toughness at very low' 
temperatures, providing the an- 
swer to the propeller problem. 



c so 
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AUTO TOWING MADE EAS 

BY FLEXIBLE CARRIER 

Easier towing of autos and 
trucks h claimed for an improved 
carrier with a ftcxilih? hookup that 
allows freedom in turning corners and Oil 
uneven surfaces without injury to the car- 
rier or the vehicle being towed, The book, 
which is connected directly to the frame 
Or the springs, clamps on securely. 



Pkkcr, Inset, KlueSe B ApjeU treisi Trer. «» Sh-ywn, 
in:o Casket wiihoLi Bruising 



When Fr-jsc 

It tt-eSIs dewn Cloth Charrel 



FRUIT PICKER EASY TO HANDLE^O 
FROM BENEATH TREE \£^ 

Gathering fruit is made easy by a sim- • 
].ililierL pi eking imp lenient that call 1>C Op-L \ 
crated from ilie ground. Use of heavy 
ladders and breaking of brandies tire elim- 
inated. The picker consists of a light- 
weight pole mi one end of 

which a., ™ '"Vi ten! a steel Collar with 
three alu ^jtn self-acting paddle? and a 
cloth bag. As the paddles pluck the fruit, 
it drops info the twenty-foot bag and is 
brought to tile ground without bruising. 



i"SQ SJARR INCH OF HOTTER STAR 






COULD RUN OCEAN LINER,--:- <J J ^ 

M[ii:ire inch of the area of the hot- 
ter stars could provide enough power to 
propel a liner across the ocean, says Sir 

So c mu- 



st ars that one ton 
their matter could he placed ill the 
bowl of a pipe, lie continues, and the larg- 
est stars are so diffused dial their density 
is one- hundredth that of the air we know. 
— Sj ^he ^ieutis-t points out that each color of 
~ . . T „ .. l4 , ,. , , yt a Might tells its own stm-v, revealing the 

kflJIjrr Shora in inset Is Eisilv Ait aclud ia Aut-o or 1 . *■ . _ B 1 51 

T'rvjPu) jj pcrjsf ppis &1ZC a lid Weight of E 1 If Star*. 
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motor would interfere seriously with pro- 
duct ion, the thermostatic disk eati he ar- 
ranged to turn till a light or sound a huit- 
KLT to warn attendants. Thus,, steps, might 
he taken to remedy the overload or other 
cause of overheating i il i o u t s Lopping the 
motor. The disk consists of two wafer- 
shaped pieces ot unlike metal, fastened 
face lo face. Dm: to the fact that they ex- 
pand and contract unrijuslly with change* 
of temperature, the disk hue kies at deli- 
like temperatures. Thin buckling opens or 
closes a set ot contacts in the circuit s ap - 
ply in g power to the motor. Bulletlike 
speed is acquired by these contacts, pre- 
venting burning and per Imps destruction 
of the contacts. The di-k guards were de- 
veloped by the Westmghou^e Electric and 4 
Alamnacrim?^' company (L Q 

C ( 



FUSE PLUG HAS COLORED 
TO SHOW BLOWN- OUT AVI RE 



L ««.•!! ESdi^er 'pith Culttv Ovrfairf hj; Finn; llu 1 Tt)d1 
Kl llSnill £LC*i StO.tilLllg HI1 <3 $wU|: irti^ Lip Cl-Ul mg! 

TRIMMER FOR LAWN BORDERS 
CUTS BY FOOT PRESSURE 

Grass around lawn borders, trees, shrub- 
bery and walks can lie kept neat and trim 
by a lawn edger, operated by foot pres- 
sure, which gives a straight Eiue of uniform 
width, A blade is raised by means of a 
lever on the handle and released by press- 
ing the foot on the mnuj|M|j|^^/dgei' Is 
then lifted and the c u tti ogsn^os i t rd in a 
basket, ihtis eliminating back bending or 
any need for sweeping up afterward. 



G. 



TINY DISK GUARDS HUGE MOTOR 
FROM OVERHEATING 

Giant electric motors are protected from 
overheating by a tiny metal disk that shuts 
off the power when a dangerous tempera- 
ture is r e a c h e d . 
The disk, which is 
about the SitfC of 
a twenty-five cent 
piece, not only 
shuts down the 
motor when k gets 
too hot, hut puts 
it hack to w o rk 
when cool. Where 
shutting off the 



Revealing a 
blown-out fuse at 
a glance, a new 

electric ping is 
equipped with a 
brightly colored 
disk bell iud the 
fuse wire. There 
U a different-col- 
ored disk fur each 

ampere size ft nd the number appears prom- 
^Jnentls oil tElc face, aiding ideHtifkatiou, 

IRRIGATION SYSTEM OF MA?AS 
C tjf C TO BE RESTORED 

Constructed hundreds; of years ago by 
Mayan engineers of the ancient Mayas, a 
storage and irrigation system in the Yuca- 
tan area viil be restored and put back into 
service by the Mexican government. The 
intricate network of underground canals 
is said to be superior to that of the ancient 
Egyptians, Reservoirs of the system wrre 
lined by the Mayan engineers with water- 
proofed stone and plaster, ns were the 
aqueducts, branch Canals ami ' drainage 
channels. Thus, enough water was stored 
during the rainy season 30t tise during the 
rest oLfhc year, JocU!**^ 

tv> v V.-LrV k / % I > j? 

(;Gotton sheeting permeated with a, bitu- 
minous compound is being used to patch 
or^over old roofs, a 
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Operated like the dial telephone, a robot 
En h tailed, in London disseminates iti for- 
mat ion a bom e ti trains. By dialing 

pass enters are 'able to find out for them- 
selves the location of a particular plate, 
this fare required and the n uni iter of the 
from wluch^he train starts. 



Hiaioric Pennsylvania Church Indexed in GUu 
l’wn't Inti'K'i^n but V^mj al ifcm 



to 



GLASS CASE OVER OLD CHURCH 
PREVENTS VANDALISM. 

I ei n td e y(o l 

ease vva^/e (instructed to IrtCloserJcLtt his- 
toric old oil n rel i in Herslicy, rjuwa. The 
hiTUSe - of worship, built nlore than a Cert- 
rury ago, at tracts many visitors, and since 
tite protective covering was built it is 
viewed through the glass walls. 



FEW ARE NOT SUPERSTITIOUS 
UNDER ACTUAL TEST* 

Almost everyone ia 
something’, rio matter how in^dlligeut 
she may he. Dr. Otis -- W. (.'a Id w till. 
Columbia Un t^crsjn - . who has studied this 
suhjCCI tor several years, found that nine" 
ty-eight pet cent of the women among 
3j00tl persons questioned were strongly in- 
(iimnccfi by some unfounded belief. Doc- 
tor Caldwell tells of seeing salt thrown 
over very elegant shoulders at very smart 
dinner parties, of hearing intelligent busi- 
ness men express fear because they had 
seen the new moo si over the wrong si 10 ol- 
der, of looking in vain for the thirteenth 
floor ill New York office buildings and of 
watching Park Avenue dowagers running 
from black cats. Most brides arc married 
in ^something borrowed and something 
blue” and few persons can help knocking 
on wood when thev boast of ''luck,” 

c 

INFORMATION ROBOT HAS DIAL 
TO TELL ALL ABOUT TRAINS 



By Operating Dial, Travelers An Oivtn Inturmittap 
c>n Subway-Trim Bchidltln And FasiJA 



LIGHTWEIGHT DIESEL ENGINE 

RUNS TRUCK AT LOW COST C &V 6 

Production of an air-cooled, lightweight 
Diesel engine for use in trucks has beer 
announced by Lhe Krupp manufacturings 
interests in Germany. The weight is ap* 
pruormftefy fourteen pounds per horse- 
power in the fifty-horsepower engine. Op- ' 
e ration coats in a two-tun truck are 
to be about three-fifths of a cent per 
Exceptional power, smokeless combustion 
and quiet operation are features. Com- 
pression ignition is used, hut a special 
garter aUo is furnished. The four cylin- 
ders aro, provided with cooling 
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Eilj-it ri-Llo cl ship, the operator frantically sent 
out |ii!» 1J dpt ■ do t- dot ; da-h-i Lash -d ash ; dot- 
dot-dol,'* — I he SOS signEil which causes 
every wireless man ta jump It* attention — 
a. till the boat's pa sit ion. 

When thin gz got too hot, the radio man 
leaped overboard to join the crew in life- 
boa is. But a doubt arose in his mind 
whether a near-by vessel had received his 
position. So he swam hack, boarded the 
now fiercely burning tanker, and repeated 
his position, leaving when the flames; were 
all but licking the wireless room. a 
re salt of his return trip, the crew was 
picked up in a few hours. 

Two gestures these, each representing 
an epic of heroism and Courage— the first 
the fearlessness of a brave man in the face 
of death, the other the willingness of a 
man to sacrifice his life to save the lives 



Ti XiiniwIlPe T , uMleiUm!i 
Wjntles* Opijraturi ai the 

ViTT.jrici,: Mlr^h, nt" 

Wlio Aidcil in litn gi-tenr 
<sf Circvr uf -‘EicHt- Cuv" 



By H. W. MAGEE 



YY' HEME VER marine radio operators 
begin to reminisce, two stories usu- 
ally are told before they finish, 

One deals with the farewell message of 
a ivirclcss man on a small vessel lost at 
S(\l a few years ngO„ Half a dozen boats 
were racing to the aid of the stricken ship, 
but all realized the race probably was lost 
before it started, because the vessel was 
reported foundering. 

Suddenly there came a call from the 
sinking boat and tense operators bent 
over their sets. 



"We're going down/" Stuttered the wire- 
less. The radio men wiped the perspira- 
tion from their forehead? with nervous 
fingers, then jerked to attciiiiou as an- 
other Calf came from tile Stricken boat. 

■'What a night to benui without an um- 
brella!" was the flippant message the op- 
erator sent. 

The other talc is about the radio oper- 
ator on on oil tanker which caught fire off 
the Azores. While the crew prepared to 



of iiis shipmates. 

Ships of steel, giant engines with power 
to spare, and the countless mechanical 
aids to navigation, have made sailing the 
seas so safe and so certain that old-lime 
salts arc accustomed to scoff at their mod- 
ern prototypes. 

"We used to have wooden ships and 
men of iron," they sometimes remark sad- 
ly, “hut today you've got irort ships and 
wooden men.” 
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to the Rescue 





B til just about the tame ill esc ancient 
mariners convince themselves the 
glamour of advent tire is gone from the 
ocean, anti that men who go down to 
the sea in ships have become mollycod- 
dles, some dramatic disaster threatens 
—anti men of steel step forward to 
perform some feat of stark, unyield- 
ing courage which thrills the world. 

More and more often nowadays, 
these modern epics ot" heroism at sea in- 
volve die deeds of young men. many scarce 



Lett. Empty IricebtMt Being TwkI to S= n kir.fr Dsn ; 
RLgtn, C^p>4in 5'«ilwiiri und M un Whe Wirt S»vc:l 



nickname bestowed in the early days of 
wireless when their virs caused the elec- 
OUt of their teens. On the ships' rostd^, trical energy to jumjjpft gap and produce 
these men are listed as radio operatoj^ritad a Spa 
Seers — hut to their njojesV' "■ 

l*. 1 

t*i,j 



rated as junior officers — but to their m 
thev are known as "Sparks” an uli 



The ‘'American Merchant" Whose Wn'fc- 
]gsi C-rev Pit bed Up S’Bh-flly KpsttillJug 
in Saving: Twenty-Two Live* 
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'['he courage, energy and re- 
5 -on rcefu In ess tif these rad to men 
in an emergency is amazing, A 
striking instance occurred oi lx 
a ■" r months a p o w h c n the 
ere v- oi the sinking Ft r i t i :-■ It 
freighter, "Exeter City,” 
re-:- c tie (E i :i m id - A t rai ilic bx the 
'■American Merchant" of the 
A m eric ;l n M ere haul 1 i net-. CO til - 
nmitdcd liy C'apL. Giles Steel man, 
xvlio thereby participated in his 
second rescue tn recent years. 

Battling a terrific sturm at night, the 
"Exeter City” was disabled when heavy 
seas carried away her superstructure, 
swept ihc master anti three others over- 
board. stove in some of her hatches, car- 
ried most of the lifeboats away— and dam- 
aged the radio equipment. With the radio 
nut nF commission, it appeared that the 
twenty-two persons on board were as 
much at the mercy of the elements as 
though the accident had occurred a cen- 
tury ago when there was no wireless, 

But Henry Victor Lothian, wireless op- 
erator on the "Exeter City," refused to He 
licked. The life of every person oti board 



Above, Ltf[, K-Hiiia Operators -aE "'A mcicarc Mfrchanl' 1 and "'Esrttr 
City'’: Below, Darfc SeceLftas GH Clo-rls: Khovf Periods oE Silence 

dio cabin and doused the set with water. 
Soaked to the skin and standing in water 
up tn his ankles, Lothian worked in the 
bitter cold with only the aid uF a Flash- 
light, making repairs to the equipment, 
which had been & witched to the ship's 
main current supply t and receiving a shock 
each time he tried To tinker With any of 
the wet parts. Every movement oi ttse 
vessel threatened to di dodge the cabin 
and equipment from its shaking founda- 
tions, hut the operator kept at the job. 

Near daybreak the set was repaired so 
it would work temporarily, and out over 
the ether went the SO.S call which gal- 



depended on his efforts. He found the sea vanizes every wireless mail lo action, 
had disabled the amentia, carried away Many vessels picked up the signals, but 

the emergency battery, smashed tn [he ra- the ''American Merchant" happened to be 
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Ajovc, Left, Lewering Lifeboat Emm "Artieric.in Mu- 
OpdritlnR Radio Pir-K-tion Finder; 
Bela-.v, Bidin Raoro and Cicvr r,F g. &. ‘■ , Manii?ttan r ' 



naSs, the finder is rotated until 
Jh< [■■ in of minimum reception 
of these signals is- reached, 
whereupon the indicator points 
the- direct ion from which the 
signals come, li is, then only a 
matter of steering the venue] to- 
ward the paint of the compass 
shown by the indicator. 

But the work of tEiese radio men wa.q 
not yet over. Be hi re the rescuer reached 
the sinking ship, the m iver supply of elm 
latter fail il. thus silencing it - transmitter, 
13 ut Lothian, A (.hey and Adams were 
equal to (his emergency, too, Ry “keyitsg" 
his receiver, Lothian was able to send a 
lew- messages by control ling the set's, os- 
cil kit ions, thus using interruptions of his 
“squeal'-' to send code. 



nearest, She was only about fifteen miles 
away— hut fifteen miles might as well he 
l,5f>0 in a raging storm unless there is 
Some means of locating the vessel needing 
help, Here again radio men came to the 
rescue, While Operator Leon If. At hey 
on the M Merchant" messaged Lothian, his 
assistant. Walter Adams, mounted to the 
bridge to operate die direction finder. 

The direction finder is actually a radio 
cam pass. While the ship in distress slg- 



Once within hailing distance, the actual 
rescue work of the radio men was at an 
end, anti it remained lor Captain Sledman 
to transfer the crew of the sinking boat to 
his ship, a tremendous task in itself lie- 
cause of the heavy seas. But without the 
radio and its complementary instrument, 
the direction finder, the rescued crew 
must almost certainly have perished! 

Why do these young men take to (he 
sea? The pay is modest, the hours are 
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long, and, for the most pent, tedious, There 
arc daysj weeks and months of doing 
nothing but “keeping watch," sending and 
receiving occasional routine messa gen- 
then may come the big chance, sometimes 
an SOS, more likely liarl weather as n ship 
nears port, For the radio man, by work™ 
tng his direction finder, can take a vessel 
into an open port by keeping til tOltch 
with land stations and using the direction 
finder to set .1 course. Three minutes each 
half 3] our all marine wireless stops while 
every operator listens for SOS signals 
from some vessel with a weak or parity 
d Enabled set. 

Most of these operators are young iliett 
— the three participating in the “Exeter 
City" rescue averaged hardly more than 
twenty-five years. They usually take up 
radio as a hobby in boyhood, building and 
tearing down homemade sets until a de- 
sire ior more knowledge leads them to a 
radio school. After obtaining a license, 
moat of them gravitate to the sea as the 
hest and easiest method of obtaining val- 
uable experience. Many have no intention 
of following the sea for life. Instead they 
dream of (he day when they will help op- 



erate a big ground station a ml will be 
classed as a radio engineer. 

Today all vessels carrying fifty or more 
persons are equipped with radio if travel- 
ing between ports 200 mites or more apart. 
Most large vessels carry at least two op- 
erators, the big liners usually have three 
or more. It is a tribute to the safety of 
navigation that these wireless men, for the 
most part, lead humdrum lives and partici- 
pation in :l rescue is, ior them, an event. 
But when an emergency arisen, the cap- 
tain can usually depend on the radio man 
for an idea. For instance, when the radio 
shack and all its equipment was washed 
from the deck of a freighter during a 
storm, it was natural to assume that the 
radio man’s job was done. But Sparks 
had a different plan. lie climbed a mast 
and, with (he aid of a flashlight as a trans- 
mitter, titan aged to signal the operator of 
a passing ship with his makeshift “set." 

Wireless is known as the guardian angel 
of the seas, and tlie men who man the sets 
might he termed the archangels of the 
ocean, for on their Courage and ingenuity 
often depend the Elves of hundreds of per- 
sons on some ship in distress. 








nii-al Cert# Which Sicas, Cfiev/a Isa Cud, Blinks Its livif, Mo*« In 

Toil and Give* Mstk ; Inurt Sh.aws Fait aE Operating MtchanLun 



Comments of passen- 
gers OP the service are 
solicited regularly by 
many of the leading air 
lines, and the companies 
give credit to the passen- 
gers for some of the com- 
fort features built into 
modern shins, .United Atr_ 
Li in??," for example, sup- 
plier a card, inviting the 



MECHANICAL COW GIVES MILK 
, $ AND ACTS LIKE LIVE ONE 

’A 

Visitors to the Chicago Worl d's F air 
will find on exhibit a imr-Tlffi' 1 lolstcTBf 



COW which is wholly mechanical. This 
bossy, whose insides are ft] led with ma- 
chinery, is able to moo, chew its cod. blink 
its eyes, move its ears, switch its tail, 
breathe and, most surprising of all, give 
milk. The mechanical 
cow is in a sotting of 
modern dairy equipment, 
anti is milked by a mod- 
ern milking machine. 

c t V *• 

PLANE PASSENGERS 
SUGGEST NEW 
SERVICES 
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traveler to offer critic [am or ideas for im- 
provements or innovations. Faster planes 
and quieter cabins were two of the most 
Insistent demands „ and today air-line 
ached uies are faster ill an ever before, and 
pew ships have cabins so rjuiet fellow pas- 
sengers can converse without raising 1 their 
voices. Many travelers in the early days 
complained about the prohibition of smok- 
ing, and Loday most air lines permit pas- 
sengers to smoke cigiircts, Reading lamps 
which provide light for one passenger 
without disturbing another who wishes to 
sleep are also traceable to ideas advanced 
by passengers, as are Llie larger seats with 
more leg room. Some of the comments 
have not been so easy to carry out. Sev- 
eral travelers have suggested plate-glass 
doors in the ships so the earth directly 
bdo-w could be observed, and others have 
asked that air bumps be smoothed out or 
that pilots fly around them, 



cj Caret holder and lighter 

CLAMPS ON AUTO DASH £ 

Attached to the instrument panel or 
other convenient place by one screw or a 
clam pi an automatic electric lighter and 
cigaret holder tor the automobile delivers 
a lighted cigaret in a few seconds. It has 
a storage compartment for ten cigarcts 
and releases one to the lighter when the 
top is touched. Tilting the cigaret on end 




Cigarct LjglUer urni H-*ldw fo? Ail to D*Ui : El Drilvua 
a. Lighted Cijaw: at Touch et FLnge- 



brings it m contact with the lighting cell 
and at the same time makes the electrical 
contact, The whole operation can be ac- 
complished without taking the eyes from 
the road and by using only-one baud,. 
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SWING TEST SHOWS STRENGTH 
OF ALUMINUM FOIL 



Aluminum foil is unbelievably strong, 
as was shown in a recent demonstration 
when a swing was suspended from three 
sheets of foil, each about six ten-thou- 
sandth of an inch thick. The three sheets 
supported the weight of a girl, and engi- 
neers estimated the same sheets would 
have supported a load of more than 200 
pounds without breaking, 
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PAIRS OF “ISLAND UNIVERSES” 
OBSERVED IN THE HEAVENS C 

Galaxies, the vast lens-shaped aggrega- 
tions of star-si which have received the 
popular name nr ''island universes,'* are 
often grouped into super-galaxies vvhicti^ 
in the aggregate, contain great n uni hers 
of g in nt s iLns. Dr. I f :i t! ,;- y- ,Shaplcy-tif H ar- 
vard colle ge has now discov- 

ered that ""these -Sup cr-galn.\LC;s are often 
found itv-fTairs, In a recent address, he 
told oF^n Tiding such twin universes occa- 
sionsilly, out in the vast reaches of space. 
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of Invisible Light 



Abort, the Lint* htfrueni Ei/a uf 
litv^ible Lisfal Picttctins n M cw ; 
|he E'Hjfs Are Accused tin a PbMB- 
Eloc'ii.' Culi Which A t-E ii.ai.cti a a 
Ajnrr.i I: the Light la Inurru.'picd 



Above, Eo-runce Coisri Tro- 
temed by I it visible 
Right, fitiuv.'ui,: III.'.'.- jj ii-.i* lo 
Ray Proi-etts Entire Flour of 
Hdsiw! "by Uw cl ; 

bluli'".'.' [.":: :■ ji'!il: i i: ! Puilt -;il 

llic Kobot-W nicJunan System 
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Electric Eye Is Night Watchman and Servant 




TEX A£o flRT cmtir 






A |:fiL l:-'i . ii il’.i: A'j ■ u HtJ-:]- 
htfhts P;il I lmi i Ph&ie- 

KTacUTc CcQ Which Ac 
■ ic-rii s. ■> n Mechanism Iilu- 
mLnatiji* Sign ; Whin £ht 
riuei, Liable tiu Out 



!*«&. Jcw*l t.i »v CJiisTdrd by 
EtELtric -Eye" Huh Invisible 
(?*y* : A vo vc, Nishr Prc^wSera 
n.i N iv w*y <jr HT r.i.in’irs When 

Thcjr May £ r I Cl if :in A-];nr m i.ir 
Home to Be Plaoded with 
t j i£ -i' . SirUE Kays Are Invisible 



Aelflw, Tn- t l n n <? v ' ti i- 
Appcaring Vast Ci-nrtalH 
1 h.c Liqhl Source lor tht 
Ilivijiilil f ‘Rm'f*. WHi" r h An? 
Krewcwd U; a Photo-Cell 
Pony Pcyt Dlaiirtt 



Ahfrvy, Projector lor the Invis- 
ible yn Cliiire+lrij :n §|,LP did]; 
II SciT-EODt WiTi: llStt l U01 

Ilie Rvr.r, of Linht, an Alarm 
W-ywld Li cm; rid 
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-t , POPULAR. MECHANICS 



Ota automobiles, It consists of a small 
metal tube or chamber screwed into the 
cylinder head between spark plug and cyl- 
inder, This brings about a double ignition* 
doing- away with knocks and, according to 
the inventor, making it possible to obtain 
high efficiency with Sow-grade gasolines. 
The spark sets fire to the fuel which the 
compression stroke or the piston drives ttp^ 
into the little chamber. This tittle coo- 
flag rat ion spreads down into the com- 
pressed fuel just as the piston reaches dead 
center, the high -compress ion point, and 



> 

\ 



ignites the gas evenly and completely 



throughout the chamber, thus delivering 
a much more powerful force. 

CCjL^f — 

ANGLE DRIVE FOR BOAT ENGIN 
GIVES MORE CABIN SPACE 



Hour a Spu-lltgJU, I-iltA These- Used [a Theaters, M uy 
B* Adapted for Bonn jie-jdiri: 



SPOTLIGHT FOR HOME READING 
TAKES NO FLOOR SPACE 



Spotlights, iikr (hose used in show win- 
dows aod the theater, can be used for 
reading in the home. Since they are 
mounted near the ceiling, all [four Space is 
left free for other purposes. The light can 
he focused on a book or newspaper, leav- 
ing the rest of the room in semi- dark ness. 
One sij£ty-watt bulb gives ataipl-e light. 

/* iOiA<A Oj A$ 1-lj.M ' o 
' AI^PL^E BURNS FURNACE OIL 
d h TM GASOLINE ENGINE a 



More space for the owner's use is pro 
vidcct In large cruisers and yachts by a 
silent angle-drive gear for the craft's en- 
gines. The drive, produced by t tie Sterling 
Engine company, permits placing moto 
aft with all vibration and operating sou 
insulated from the forward section. It re - 
duces the length of exhaust Sine and pro- 
peller shaft, effecting a saving on tubing 
arid eliminating tile problem of running 
exhaust pipes under floors and bertha. Ry^ 
also locating the galley ait, as featured irfs 5 
the latest des igns hs - Fellows an d^St awax tr 
up pros ima telly three-fourths of the boat is 
left to the owner for cabin space. Fellows 
and Stewart liave designed a streamlined 
forty -foot cruiser whoso speed is expect- 
ed to be increased through lessened wind 
resistance and delivery of power at twen- 
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urn acc oil may som^ 
practical fuel for airplanes, a device 
which a high-compression gasoline engine 
can be made to perform efficiently on or- 
furnaee oil was recently demon- 
strated .successfully on a plane. In tlle.^ 
test, the ship was started on gasoline, hut 



just bi*fnrr: the take-off,, a switch to fueler -k 
oil was made and the craft circled an air-.-: 



port twice on the oil fuel. The same de- 
ni ore successfully 
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Tojv - Ain. L u- -Brivc Houkup Fot U<iAt V.iLjilnt-j Bolt om, 
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POPULAR MECHANICS 



^COSIWIC RAY FORCE : 

^ IN STRATOSPHERE 

j MEASURER ^ I 

<! ’ : i :- :i] r . V TLLVS hitvu ':>!Vrt I 

Q measured ns they plunge I 
"njv through the earth's h l r:i? - ■ 

H u :■ ]) litre :: ; i -re than el e ' e n I 

J miles above sea level, ■ enp 
Three sure css ini flights 
of pilot halloo ns bearing > Psfc 
cosmic- ray measuring de- ^ |kL| 
vices were described re- ' S^Hp^Kl 
jcenlly by Prof. Robert 

MMIP ■ L' q p 1 b " f it Lif nrujiiyf Apparatus for Hjlc 

5 1 i^Tit ute o f Tech n o 1 ogy ^ 

Y At ill iTgrcut height, the cosmic- ray i uteri - 
’Hsitiea are approximately HK) times greater 
sj than at sea level, In other experiments, 
~ ' ^platforms were carried up mountain 
T heights to elevations as great as 29.000 
feet, and observations were made of the 
penetrating power of tlie rays through 
lead shields. The tests showed a rapid 
"spftcning'" with altitude about the same 
lor temperate as for equatorial latitudes* 



FIRE ALARM RECORDED ON TAPE 
TO INCREASE ACCURACY 



By recording fire alarms on moving tape, 
the Los Angeles department has made 
more actrurul'cT flic - process of- locating 
fires. When a call comes from an alarm 
box, the mechanical system prints tEic 
number of the box rill the tape. Tile at- 
tendant takes from a box a card perforat- 
ed with the address of the fire and drops it 
into a slot. Til is Card then passes through 
an electrical apparatus which automatical- 
ly rings the station to answer the call, and 
gives the address of the box near the lire, 



LIGHT im IDE TRACING CABINET 
KEEPS HEAT FROM STENCIL c, 



Heat mg of stencils is prevented 1>y us- 
ing a fully ]n closed tracing box vflitll an 



GLASS- JAR FIRE EXTINGUISHER 
KEEPS CONTENTS VISIBLE i ' 



Its contents always visible, a fire ex rin- 
gin', her with a gljU'! container for the liq- 
uid lias been produced for protection of 
the home, machine shop* public convey- 
ances, autos, garages and filling stations. 
The container is a standard fruit jar. 
Pint or quart sizes Ir _ 
are available, with , 
re-charge p - 1 L " k-y ■ ] ill j — 

ages c o n t a i u i ii y —■ 4 
sufficient liquid L" d 
fill the extinguish- iH 
cr t w ice, Opera- ' j* * M 
tion is by pump. ■' . v , ■! Bl 

Sinipli iinl Oi i-^ -^1 

s: I'lict ii'Mi makes SjR 

pu-siMu tod "- 1 ." ■ $ v B 

file the entire tv 6~ 
tingiti alter without 
tools, with the ex- 
ception of the screw plug in the purctp 
handle. The liquid is non-f reeling. -J) 



Twit-ins Hq* with ah ItuM-t Lifchc Wli icSi SliLrim 
through a Glass Tap ta [llirr hole FA|>Cr. 



inside light which shines through a glass 
top to illuminate paper being traced. The 
Writing surface is plain glass. Below is an 
air chamber, then a sheet of ground glass 
which diffuses Lhe light evenly, This dou- 
ble glass with an air space between pre- 
vents heating the stencils. The li^ht source 
is a bulb fitted into the Upper eiS<l of the 
box so arc indirect light is given, and this 
light is reflected by a ground -metal mir- 
ror til rough thj* two shiretn 61 glass. 
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Roof af PavilEua on Ship D«Lifri?d far Srmt* Ln Trap tea la 
Shywrc Qj*£il to- A^Atlf ALrj WftlU Al$ij Art M uvu liLi: 

ROOF OF SHIP PAVILION OPENS 
TO ADMIT AIR AMD LIGHT 

Walls and ceilings or public roe ms in 
the Eatest ships designed fur service in the 
tropics cun be moved to admit air and 
light. The roof o[ the tea pavilion on the 
motorship “Caribia ^ opens upward, in- 
stead i if s I idin^fhacli , as lias been the prac- 
tice on other vessels. Walls of the pavilion 
also can be opened, a ad this room, the 
balcony ui the dining salon and the draw-. 

room can be combined Eo form one 
large room for cii ten a i ti men t p u r po s es. A 
marble dance Hour is another feature of 
the ^CarihiaV' pavilion. 



BALLOON TIRES ADAPTED 
TO BICYCLE FOR 
EASY RIDING 

More comfort for the rider is 
produced by low-pressure balloon 
with which an American 
manufacturer 13 equipping his tat- 
hicycles. Built like the 
automobile tire, these cord bal- 
loons are straight-sided, with an 
inter tube, and are fitted on a 
With a deep drop-center 
m. Eighteen to twenty-two 
S of air are carried. The 
new lire is two and one-eighth 
inches in diameter. The balloon 
tires have been in use in Europe 
lor several years, probably being 
the reason for the bicycle's popularity in 
Germany and Other countries. Study of 
cycling in Europe resulted in a decision by 
Arnold, Sell w inn mid company to intro- 
duce the bicycle with balloon tires to the 
United States. It has a wider frame. 



TREATED WOOD RESISTS FIRE 
^ *7 j ROT AND TERMITES 

^ Wood treated with a new chemical so- 

7 lution resists- fire, rot and termites. Soft 
woods are made hard enough to cake a 
finish like mahogany. The chemical also 
may be used for spray ing foundations 

|, iL\Q-.+ ^[AjtjLdL 

.. () Cl*-*' 
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Note liKTOHed Si*e ijf TLmhi yn This HU^cIa; B«Lliran 
C^nsEci^tLor, MaJew' KitM'.ii: Easier 






buildings to eradicate destructive 
insects without destroying plant 
near by. Fabrics, tun tings, 
brake linings, cloilt and 
□ s cd in covering the 
wings of aircraft can he made 
no n-in fla m ma blc by treatment 
with tills solution. Treated cloth 
over a figbted match will not 
carry lire, the flame going out 
when the match is removed. 
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y\ N ATURAL jshen o-merLOti in the form 
of a disintegrating maun lain near 
Durango in ^ until Moslem Crdurado i> per- 
plexing scientists a ml appalling local in- 
haliitntLl!-. For several months, litis huge 
mnss of rock and earth, apparently loos- 
ened by sonic ttLys f erio us, subterranean 
disturbance* lias been crunch- 
ing and grinding Its way down 
the it op cs L.if Carbon mountain 
toward the A ni nuts river, 

Accompanied by volcano like 
explosions deep under]; round, 
giving o ff den :- e tie u ds o ' I ■ ! ,i i; k 
dust or smoke and pervaded by 
a strong odor of gas. in iCL'.y 
this immense slide is unlik^ a^Ty 
other ytadi earth movement 
known to scientists whip have 
visited it, If it colitises its 
p rescu t r a t e n i pro gres s , the 
material eventually will dam 
up Animas river, so it becomes 
both a scientific problem a Lad a 
local crisis, 

The region southeast of Du 



T-op, Inv^il^at-ors *in Ihf S.irTiCe oE tht Slide on Carto n 

Me nil an ; Below, Approaching iLc Moving: 'Maui-ica. in V.'IiIlIi TSirt^r- - - 
er.s eo DJpdt a Elver 
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POPULAR MECHANICS 




Two Vlewt n! chq Jffllili-, f>i¥ Tm Cur 5*owing lKt MLric-rLike Foui 
W aLI Which 3 [is Ilccn Polished Like Glass 



range is a vast area of tilted sedimentary 
beds of rod-: mid carrli, These beds dip .it 
31] angle of about thirty degrees toward 
the southeast, [bus providing a StJ c cess so n 
of vegetated, fairly level slopes, each sev- 
eral miles in extern. This leaves the steep 
faces of tile broken strata standing out 
bo Ed an d rugged to the no ft Invest. 

Cutting across these strata at right an- 
gles is a huge fault extending about fifty 
miles in each direction. To an observer 
looking along this line the whole area on 
on ci side is faulted up above flint on the 
Other about 1,500 feet. This- leaves one 
side of the fault and the steep sides of the 
tilted beds exposed on (wo sides. The 
corners of tliese jutting features stand out 
like a succession of Rocks of Gibraltar, 

The second oi these protuberances 
southeast of Durango is Carbon moun- 
tain, ft is about three mites distant from 
that town. Last fall the whole surface of 



r bis mountain to a depth oi 
about 1M0 feet, a width of a 
quarter mile, and extending ihe 
entire length of the slope, or a 
liLtlc more than a mite, began 
sliding. With slight interrup- 
tions from time to time the ac- 
tion 1ms continued. The ravine 
between Carbon mountain and 
n-< next neighbor iut& been 
tilted with rock and debris to a 
depth of .100 feet. Under im- 
mense pressure from above, this material 
has moved down that ravine toward the 
Animas river until less than 500 feet of 
unobstructed distance remains between 
the oncoming slide and the bed of the 
stream below it, 

The apex of what was Carbon, moun- 
tain in descending (he slope naturally 
caught behind Lhc juLtitig features ol the 
old fault and was sent hurtling in deafen- 
ing avalanches down the north face of (he 
mountain more than 1,000 feet into the 
valley. The main body of the slide lias 
traveled approximately half a mile, and 
Hie whole mass Elai been churned and 
ground into an ind is-c r i m in ate mixture of 
bowlders, dirt, clay, trees and brush. 

Last March visitors, reported a great ex- 
plosion deep under tile mountain and saw 
a dense cloud of black dust or smoke emit- 
ted from the upper portion of the slide. 
Gas fumes were sensed several miles away 
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r ' Narrowly Escaped: an AvaLaracht 
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forms as tl i e mountain moved. Hn^i! 
blocks of - diil rock eland out like houses 
vv i [ ]i Sometimes a lone tree do tup. Ob- 
servers who venture onto the slide see and 
Eiear appalling sights and sounds, Scut inns 
break up and tumble over as doc watclfcs, 
a tnf deep- buried rocks arid trees snap or 



#tnfm i 

gas pOO Jtcts in the coal F##;ims ^re the cause 

of the movement. Other* say it is tnerely 
an adjustment of the old fault, but most 
oi the investigators agree it l s caused by 
Sunie pressure frmu beneath, 

While scientific investigation goes on, 
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citizens oi the region arc discussing pos- 
sible methods of getting the waters of 
Animas river yjast the sliding material if it 
reaches the stream. The hulk of the de- 



grind under foot. 

One sightseer ad van cod too near the rim 
of a Crumbling mass and was carried with 
it nto rc t ban 3 ,0l"l0 fee t be3n w . H e ma n- 



bris is Loo great to be handled by a steam aged to keep abreast the racing rocks and 



shovel and a tunnel for the river seems to 
be the only solo Lion, The river 3 s small 
Ejut carries a large body of snow water in 
the spring months. 

An interesting feature of the slide is the 
wall of the new movement, subjected 
3i great pressure that tlie clay and 
polished smooth. The material 
separated into grotesque 



suffered only minor scratches, There has 
not been an hour in Lin? past few months 
when the crackle of plunging bowlders 
arid the booming of tile breaking strata 
could not be heard by residents of Du- 
rango, three miles away. Recently a Crev- 
ice appeared in a sister peak, and it is 
feared the second mountain Es beginning 
to disintegrate, 
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MAN IS SHOT FROM CROSSBOW 
LIKE A HUMAN ARROW 

From a mechanically operated cross- 
bow, eight feet wide and twenty feet long, 
a man. -L, shot like a human arrow in an 
exhibition intended to thrill onlookers. 
He is catapulted lor a distance of forty 
feet and lands in a life net if the “aim” is 
fight. The human arrow is hurled from 
the bow’ by a h firing pressure of Zh,DU0 
pounds, and the man who plays the part 
of the arrow' took special e sere 1st: i with 
heavy weights attached to his legs to en- 
able him to withstand this strain. 



many, with a small 
amount of iron as impur- 
ity. The principle in- 
volved itl application is 
actually electrolytic, but 
may have been acci den- 
tally discovered and ap- 
plied. Professor Fink says 
there is reason to believe 
that pickling baths con- 
tain mg vinegar and salt 
were used by the ancients 
for cleaning bronzes after 
discoloration from heat- 
ing, ami the addition of 
antimony and contact 
with iron may have been 
accidental at first, but 
w‘as repeated intentional- 
ly when the results were 
observed. That antimony 
was available in ancient 
F.gypt is proved by the antimony sulfide 
found ill the eyebrow paint used by Egyp- 
tian women. Two methods of application 
of antimony plating have been found, each 
requiring only raw materials known to 
have buen. available in Egypt* 

C ‘/ u : 

CAMP-FrRE FRYING-PAN LIFTEE 
HAS EXTENSION HANDLE 

For cOoking Over a camp fire, a handy 
pot lifter is provided with an adjustable 
eaten sion handle. A metal rod with a 
U-top is pushed in (he ground and serves 
as a support for the holder, which locks 
and holds firmly any cooking utensil. 



Cjtn-jmPi'iS from ;■ MtcTla ideally 0 |i-n Hl«d CTUBsTja’-'r ltU'> 
Ij, iJurkit hy a Spring Pressure a£ SS.ono PqlilHs 
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OLD KETTLE REVEALS SECRETS 
OF EGYPT’S METAL PLAT TNG 



Some of the secrets of metal plating as 
practiced in Egypt more than 4,000 years 
ago have been revealed by stitdy of a small 
copper kettle in the Metropolitan Museum 
oF Art. The kettle and an accompanying 
basin, made ah Out £500 B. C. r are regard- 
ed by Prof. Colin G. F ink, uaf_ C olumb i a 
University as the earliest examples of 
chemically/ applied metal plating. While 
cl caning,- "the kettle, smooth patches like 
silver lyfere found among rougher areas of 
a typical old copper color, Tests estab- 
lished that tlie base metal of both kettle 
and/basm was copper and (hat the silvery 
plying was a thin coat of metallic anti- 
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ELECTRIC BRAKE TO STOP AUTO 
OR LARGEST TRUCK , , 

c u 

Operating Irani the regular ignition sy 
tern, an electric- brake system has beer 
developed for use on all kinds of mat or 
vehicles. The brake is said to work auto- 
matically. IL is put in operation when the 
driver depresses the brake pedal, cion Lai" 
contact with the “air motor which pulls 
the brake on, Re [easing the pedal doses 
contact with the “ofT motor, releasing the 
brakes and switching off the current, Tile 
same operation rakes place when tite 
emergency brake is pulled back. As a 
protection against theft, the brakes may, 
be left set by removing tile brake switch 
plug from the socket while the brake 
pedal is depressed. The device uses nO"Ci This Troy li Adjustable 1 q Many Sites of Jigsaw Pux- 

more ctirre.it than an ordinary tail-light.O ^ c,JV,r Ha3dl H ™ in Fttcc 

No electricity is CO lis timed when the pedal ^ TRAY TO HOLD JIGSAW PUZZLE 
Is not Ubitil. It in adaptable to the smallest J HAS SLIDING COVER 

automobile or the largest truck, ^ 

\ Fitted with a gliding cuver that holds 

_ ^-?r-tJic pieces in place, a tray for jienaw' pus- 

LATEST ELECTRIC-OUTLET UNl^" has b ] 



, H fSCARDS METAL BOX 

Eliminating the 
u s c of a mol a I 
porcelain knobs, 
I no m and many 
screws, the latest 
electric millet is 
easily installed. 
This simplified 
wall socket is cmn- 
plete in itself, as- 
suring safety and 
economy, The plate ii fastened directly to 
1 1. C surfaces on which 1 3. c socket is mount- 
ed without the danger of short circuits. 



been produced. The cover tits so\ 
closely that the tray may bo stood on end 
without loo&tntng puzzle pieces already in 
place. Inside the tray is a set of four slid- 
p re ccs of thin wood, placed so that tlic 
tray may be adjusted to any-M*e puzzle 
from one inch SlJUare to twenty-six by 
twenty-six inches. A strip at one end 
closes the tray tightly when tire caver is 
in place. The tray is made of stained 
wood, with a puzzle bed in ivory tint. 



SOLUTION CLEANS OFF GREASE 
WITH AIR OF CO LJL WATER 

Oil and greas ^ Wii oved easily 
, by a cleaning material that can be used 
^ frith cold wafer. The material, w hen mixed 
■Width kerosene or light d istiLlate, is capable 
1 . a of absorbing forty times its own volume 
^j^yuf mineral oils and greases, converting 
-0 Jthein into a water soluble emulsion, it is 
t especially adapted for use in tank clean - 
ing of pans, dispensing wiLEj steam, gas 
, and other fuels for keeping a boiling-hot 
solution and eliminating the danger of 
^ Strong alkalis and CaUsJjc solutions. 



RUBBER STOPFER FOR BOTTLES 
KEEPS CONTENTS FRESH (' t 0 

Carbonated beverages and other liquids 
in bottled form are kept fresh after being 
opened by using 
rubber stoppers to 
replace the crown 
caps. The rubber 
cork is ioi sc r ted 
after wetting and 
holds under great 
pressure, but is 
easy' t o remove, 
since it is loosened 
by pushing side- 
wise on the top. 












([Chemicals and oils arc resisted by a new t 
kind of rubber belting. . oo 
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New Tone Quality Given Music Sent by Wire 




■manipulated dials from the brail 
in Washington, Hit volume and 
finality uL tlic in u s lc coining from 
F'liilradeipliia were changed at will, 
from a whispering’ p i a nissi mo to 
a thunderous crescendo. This 

nitTging of music and telephone 
science Has introduced jointly 
three factors m 'he electrical re 
production of orchestral music— 
auditory perspective, tone and 
Overt on c eo nt rr. i . a nd vo Sum e cn re- 
tro l. Three loud speakers or (foe 
empty stage, each connected to a 
micro phone before the actual per- 
former:-. give perspective to l lie 
music rand sounds, enabling the 



cars to tell where violins or horns are 
placed. In one demonstration a singer 
walked back and Forth across the distant 
stage and the sound of her voice likewise 
appeared to move back and forth across 
ihe vacant stage like that of a sin ping 
ghost. I si the matter 01 volume, it is pos- 



Alinv t, 

Spiakcr* for TjajiioiisjdiHi System, n vl Dia- 
£":m i'i Sscfner A rraa itni.cn I : Elk in. Doc- 
u>f Sii>tLii*ilL j,i; Coniiui lioar.l 



Musical effects never before 
heard hy human ears have been 
made possible by a new method oi 
t ra i : m i n i n - s o tl u d by \v i re. v e 
cently demonstrated hy the Bell 
' l eh pluwi e lal « i raTuTWo.. E eni hers 
T'T die K rational Academy of Sci- 
ences laced an empty stage in 
Washington for tins demonst ra- 
tion and listened to the music oi 
ihe Philadelphia symphony or- 
chestra in that city. To the scientists it 
seemed that die music actually came from 
the vacant stage, rand moreover, the sound 
oi each separate instrument appeared to 
emanate from its proper place on the 
stage. Hut that was not all. As Leopold 
Stokowski, conductor of the orche5trra, 
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s i hie to make a lOO-piece orchis* i”L .seem 
to be one of 2,000 musicians. To anyone 
who has L w r*!i L j tl Up Isis radio until tin 1 wit 
dowa rattled, ail (his may ^om merely .! 
trial ter 01 amplification. Actually much 
more is involved, The system lias been 
dubbed lire ccna-DrchcHtra, and if lire tern 
is tiiispruuouncc-d, '‘sue-no-orchestra/ 1 ii 
begins to describe w li n 1 one hears, To ex- 
plain what ce no-orchestra production i-, 
we ha vg only to imagine musicians play- 
ing behind a curtain. If their music i- 
permhled to pass through one hole of the 
curtain, we Have the equivalent of what 
one bears from a single loud Speaker* Tw i 
holrsi give better results, and if there we ri- 
se rural Hundred Holes, the effect would hu 
almost ihe same a; 1 if the curtain were 
raised. That is what the system accom- 
plishes. There are not several hundred 
loud speakers — only three — lull it seem; 
like the orchestra is actually before you 
and you can place each sound and instru- 
ment in its own relative position — giving 
you auditory perspective. The loud speak- 
ers and microphones are extraordinary in- 
struments for they do not distort, thus 
making it possible to listen to the lowest 
and highest notes the human ear can hear. 
Thus the system gives a third dimension 
to reproduced music — ft not only repro- 
duces the sound faithfully, it also repro- 
duces the space, in a sense, in which the 
tEistanC music in played. The CCtUi -orches- 
tra system’s amplification is different than 
that with which radio lisle tiers are fa- 
miliar. Radio listeners arc accustomed to 
a power range tli at may vary from one to 
a thousand. A symphony orchestra lias a 
range of 10,000,000 to one. Thu ccno- 
urcliestra system has a range of one to a 
hi! lion, making it possible to regulate vol- 
ume from a whisper lo a din no ear could 
endure. Practical application of the equip* 
men t -i# foreseen hy engineers, A sym- 
phony orchestra may render its con certs 
and they may he heard in a thousand dis- 
tant halls with volume even greater than 
the orchestra is aide to give. Or it may 
he possible to spread music from high 
towers so 100,000 persons may enjoy it in 
large parks, Roll laboratories engineers 
explain that it is largely up to musicians 
to take advantage of this equipment, which 
provides a nice llatl ism for greatly broad- 
ening the field of music. 
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Cig^i-tt Is Extracted Eully yYilh Qrt* Mind IVosn This 
Cax« WLili: biii-iise ALlLuniiTilk 

CIGARET CASE OPENS AT TOUCH 
OF FINGER AND THUMB 

Opuratetl by slight pressure nF linger 
and thumb, a new cigarut case gives com- 
plete protection against crushing, perspi- 
ration ami exposure. It is made of alumi- 
num, finished in lacquer or covered in 
leather. Though wearing heavy glove-., the 
smoker c;m extract one cigarct at a time. 



OLD AUTO BODY IS 'SUN PARLOR' 

OP WOODS COTTAGE (? j £ ? 

Discarded by its owner, thy sedan hotly 
of an old automobile has been added to a 
woods cal) in of a Rhode Island mao as 
tile '‘-nil parlor/' Besides Serving as an 
extra room in which t he resident spends 
much of bis- time, die body helps in grow- 
ing (lowers and vegetable. 




Extra "Kcoia" is Made tram ij.?,:ar:le>l 3eIj.il ScJy at 
Auto; It S«tv 4 s ,i.i Sun Parlor I 
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IN tin: ijuirt iu-t hc-fore cl^t^v n , while a 
great city still sleeps. art ;i if |>1 ji tie's inc- 
tor sputter? a:- the jiroji is twisted, then 
breaks ini • a roar, \s ii warms up. it I > - 
tin- to purr like a giatit cat. Into the 
cockpit climbs the pilm “oiappEng, ''ill inn- 
ing anti tying himself into great coat, 
helmet ami goggle-;. As lie settles to the 
L'uicr.ilt am! adjiuds his radio licadplioi;* . 
a sulall bnxlike instrument is clipper! into 
el frame u-llt on one wing and the latest 
went her report is ha mini into the cockpit. 

Turning into the wind, the plane skims 
off ihe ground into 1 lie darkness and starts 
climbing into l lie sky. Three hundred feet 
a minute the ship soars, leveling off every 
d.fJMl, while the air begin?, to thin out. 
Five, leu and fifteen thousand feet arc 
registered on ihe altimeter, then 16,500. 
hut still elm pilot isn't satisfied. Steadily 
the plane batters its way upward until it 
reaches 20,000 feel, nearly four miles high 
and the airman presses a button. 

That records the peak of his flight and 
the ship point s its nose toward the ground 
to descend in a long spiral. Ton minutes 
later, the plane slops on the runway, al- 
most on the exact ?poi it left nearly two 



Top, Lqfl, Kr-iity for Flight into the -Clouds ; Right, 
WcHther Record Hade by the Aerogra.iih ; BollQin, 
How Slronjr Wind Hay Drive Plane En'k^-iid 

hours EigD. '['hat instrument out on the 
wing is an aerograph, which, records tem- 
perature, altitude and humidity. Now it is 
removed from shock cord? within its rack, 
an arrangement that prevents vibration 
from disturbing its delicate mechanism, 
and the pilot steps from the cockpit to 
make out bis report. Perhaps an hour 
later, valuable in formation is speeding 
over the wires to the United States weath- 
er bureau at Washington, D„ C. Compiled 
in relation to facts Collected in other parts 
of the nation, Ibis information comes 
flashing liauk in the form of a twenty- 
four-hour forecast. Meanwhile, the weath- 
er bureau oi this particular city has pre- 
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pared anrl issued it?- tocrd forecast And bul- 
letins mi Hying conditions. 

Tlu 5 pilot with whom votl have lu-en 
chasing weather in the night shy is Ray 
toll on, who makes ihi^ same flight every 
rE.iy th.it any plane in permitted to leave 
the ground, Flying tor I'larence W. I [ < ■ ' 1 1 1 , 
who In i Us the contract to? taking ob*cr- 
vi t ion s i'or the Chicago airways division 
of the United States department of agri- 
culture, Colton is one of live civilian flyers 
who make early morning trips into the 
i-loiud--. They lejI^Ie! Iil: vailed il piiLi-r-l inlr 

dawn patrol, since they keep watch utl 
elements that a heel the fanner, shipper, 
business rilan a tic! tile airman. 

IL tm's contract calls for the pilot ta 
reach 10^500 feet, bn t the peak depends on 
flying condition?. Sutne days, Colton is 
no A hie /to leave the ground, hut usually 
he clisUhs to 16,004. Unless the ship ah 
tains 3|XWf) h Lt doesn't count. At that point, 
the government starts paying For the 
flight, . increasing the amount with each 
I.SUO feet until the fuEl amount is earned, 
Colton has made all these early mnrn- 
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log flights under die present contract, hut 
in case of illness or other emergency, 
E fe!m could be counted on to Lake tip the 
plane, which is used for teaching “blind 
flying/' as welt as for collecting iti forma- 
tion about the weather, 
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mile? per hour. it climbs 
ar only sixty to sixty- live, 
As it gags higher, its 
speed is reduced to per- 
haps fifty miles an hour. 
If the pilot encounters an 
eigltty Or niiitt y-m i 1 c 
wind, the plane actually 
will he blown backward 
twenty or thirty miles mi 
Hour, even with the en- 
gine racing. Til such 
eases, the piEot call? into 
play nil his tricks of fly- 
ing to save himself and 
the plane. 

Helm tells of that 
morning when he lost 
consciousness while his 
ship soared at 15,000 feet. 
Whether it was due to oil 
and gas fumes or to the 
mmsual warmth of the 
layer of 15 ir in which he 



Roth men can (ell you of times when 
real danger si are d them an the t"ace„ but 
they are inclined to minimize such inci- 
dents because they're all in the day's 
work, For instance, there was the morn- 
ing when Colton's motor sputtered, then 
'topped, a* lib diip was soaring at 18,0011 
feet in forty-inflow zero weather. Under 
ordinary Conditions, that, would have 
meant nothing more than gliding to a 
landing, But this time, the wind was blow- 
ing more than eighty-five miles an hour, 
anti even with his motor going, the pilot 
con Id ha v e 111 a d e 11 0 hen d way . H e re's, w ha c 
he says 1 "At times when I would head 

into that wind, the plane would just hang 
still in tli e air. I couldn’t make ant' for- 
ward movement at al!, and without the 
motor, it was sort of a delicate job to gel 
the ship back into a smooth downward 
glide. But be diet get down, unhurt, al- 
though one wing of tlie ship crumpled us 
it struck the ground after clipping tele- 
graph wires. The wind blew the plane 
aw ay front the airport and the landing was 
made in a city street. 

Although the ship has a Speed 01 ninety 



was flying, he began Lo feel faint. Realiz- 
ing that falling on the stick would send 
tile plane plunging to earth, he set the 
control? for a long, slow glide and, with 
his last, ounce of strength, threw his hand? 
out across the cockpit and dropped his 




Aniit'a Reproenl.icLan 
ci Pilot Lesiiiij Cun- 
WibiiWG^s at L 5 ,0 n 0 
l-'ee! and Thcii Land- 
ing Plane Sate!}' !■; 
Slbiwr. tr. DrHwfni:*. 
(ram Urjwt Klit'lu ih 
■L ower Ltii 



WHEN NEAR. 

ORpiJN.pPIt.CPr 

TAAES CONTROL 
AN I) 5APELY LANDS 
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lUtfi l1|L' I: i klK-s-:. U llili: 

almost directly be km is 
Lilt? mil inti |>a l ah pm I, 
framed by boundary 
markers and a flashing 
1 1 1 . 1 . i ■ in , | l a iiicrin..' rll 
w < • rt ti ljc 1 1 i ng n p c ;l r I y t ■ i 
see And Ik l i I' ii' - g< ■ ti]i 
c arly, ! T i :■ il iff h t m lj h t 
‘■uni bet vi- evil three and 
and four- thirty o'clock 
e « c h tn o f 1 1 1 1 1 jQf so l Ji e 
v. ea till' r Lure a l: ti i ay i s - 
sue forecasts at seven. 
That aerograph which 
records so mucEi information about tott- 
ditions far above die earth is a mechan- 
ical and electrical marvel. Moving pens 
record oli paper every change. A s the pi- 
lot leaves the ground, he presses a button 
tli at sets the pens ltl operation. Upon en- 
tering and leaving cloud banks, their 
depth and height from the ground are 
registered by pressing this same electric 
button. When the lop of the flight is at- 
tained, the airman touches the button 
again. Thus, this small instrument gives 
a, complete picture of all the weather he- 
tween the airport runway and ati imi-,- 
ible point Id, 000 to 20,000 fret in the sky. 

Then, with this aerograph record and 
with the pilot's personal report on cloud 
formations and wind velocity at certain 
altitudes, the weather bureau is aide ro 
issue an accurate statement of conditions 
and to make forecasts, 



Head over the side in the wind stream, 
Five thousand feet the ship came 
down, its pilot helpless, Then he began to 
regain consciousness, probably revived by 
the rush of air in hh face, just to see 
what would happen. Helm left the con- 
trols as they were and the ship flew itself 
for almost twenty minutes. Finally, the 
pilot brought it around for a landing at 
the airport. 

Just what rtoes the ground look like 
when you're three or four miles high . 

Colton answers the quest I mi in this 
way : ''On nights when the sky is clear 
and visibility is at its best, I can see tfFl 
miles or more, liacb city and community 
lias a Light pattern nf ils own. There is 
Chicago with its boulevards, and over here 
is Cary, its steel furnaces glaring, On 
either side of me for miles, the airways 
beacons are sending great fingers of tight 
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Tilt pilot i- protected agains-t bad weath- 
er as fat" a? possible. II oilier plants;, are 
grounded, lie stays. home. Usually, a ceil- 
ing of l.iKil) tee l and visibility of two miles 
are necessary, Before lie leaves the air- 
purl, l he airman is warned of unusual con- 
ditions. If fog starts rolling in ot the 
ceiling begins closing dowh, he is cal Seri 
buck by radio- Even if tin- skip is cut off 
from the ground by a fug blanket, cum- 
plett er; li ip in i ’lit lot Mind Hying enables 
the pilot to bring the ship down in com- 
parative safety. 

Leather, chamois., rubber and wool Hue 
the airman’s suit, which 
has a fur collar to keep 
the w l n <1 off h i s n e c k . 
f-i-n ui c t hues i b c t e m pc ra- 
in rc nE the peak of the 
flight is fifty below zcrn r 
while the ground temper- 
ature is aero, or perhaps 
ten below. 

However, Pilot Colton 
doesn't suffer from sub- 
zero weather. As winter 
approaches, fie starts 
bathing liis hands, face 



Top. Drnsi.iK Down Ship ip 2-pkc of Dead Mcior lpi! 
Minfi Wind; Pottlw, InBtruTnrn.t P«r.«l 



and feet in cold w tiier. and before the 
coldest day;- arrive he i-> hardened In low 
i, it peril (11 res, I A mi when it is fiftj below 
three miles up, only his hands and iect 
gei chilled. He wears no face mask, al- 
though the weather may he so cold that 
his plane comes down almost covered 
with ice. Incidentally, thi- ship has no 
means nf shaking off ice because dm 
amount picked up lm- a direct bearing ™ 
whether transport and mail planes will be 
able to get through on schedule. 
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About ihe only effect the rarefied air at 
I5,(XH} to 18.000 feet lias on Colton is that 
ii in a lies him feel lazy, Xo oxygen mule 
is li sell and the plane Carries no super- 
charger for hi ph-i altitude dying, 

To beat these weather-chasing pilots 
tell it, 1 1nis early morning Flight is little 
more than a "Imp,"' but ii is of vast im- 
portance Ed you and nit because it enables 
elm weather man to be more accurate 
when lie forecasts ; “Fair and warmer" or 
’"Cloudy and colder/" 



SQUEAK DETECTOR FOR AUTOS 
AIDS IN SERVICING C 3 J 

As an aid to the man who tightens and 
greases automobiles, a squeak detector 
lias been installed by the Standard Oil 

company of New Jersev in a Washings m. 
D. C.tftTvTc c*s t a tl dh “ A*Tn7" det cctor shakes 
ibe auto, reveilitly rattle’s and squeaks 
that may not be found by other methods. 
The auto is placed on a rack, its rear 
wheels resting ni drums: that are inounled 
Ol'f center on :hetr shafts, When (lie car's 
wheels are s/mied. the off-center drums 
jolt and bodlice the auto, disclosing the 
location of squeaks that the owner may 




A UtS, h Shnk>,T Viulently la Reveal Squttlcs; Ir.srt. 
Dewitt Idt Vihiaiinp Cir API Service FlaiiGcrt 




This. Apparatus Can fieai] You< K ("whpanci in You ; ti 
Changes Printed Writinir Into. Sautid 

PRINTING CHANGED INTO SOUND 
BY AUTOMATIC READER 



Printed writing is changed into sound 
by an automatic reader, known as the 



“optic congruence, 1 ’ the invention of a 
German. It is possible to set this machine 
to work reading your newspaper tu you. 
and the invention i> expected to be of spe- 
dial aid to the hlincL 
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EARTH LIKE SUN HAS CORONA 
EXTENDING FAR INTO SPACER ^2 3 



That the earth has a corona, a luminous, 
gaseous envelope extending far mio space, 
is revealed by Prof. Lars Vegard, of the 
University of OdoT "Norway, after long 
s£ lldY, The" ca Ft :i ' s cri r < jn'aT 



"However, shows 
some marked differences from that of the 
sun. The sun's corona, as far as scientists 
know, is generated by the sun's own pow- 
er, whik- the earth's is li product of the 
action of the sun on gases ill the earth s 
o Lit er at mosp here, I'u ri Ii e r m ore, t he ca r t h s 
corona ls decidedly eccentric, being far 



more extensive on the side nearest the sun; 

Displays of the 



i linn it is anywhere else, 
aurora borealis have been measured at 
heights of from forty-three to 550 miles 
above the surface of ihe earth, Professor 
Vegard says, Spectroscopic studies of 




their light indicate that the plow is due 
mosilv to electrically excited nitrogen gas. \ 
which apparently ex Li s at considerable 
durv-.itVj even at those 



.e great heights. / . _ 
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SciencEM In -Shown, with 
Thrw Mudeb dE InsEWs:; 
KnlaTfciJd iO.DGO Times.. 

lTltae M nErl:, Ab] eil |ht 
Study n£ Wiyi to Cx;cr 
tniaiitfl t??-r'2urv Tests 



the ship's bridge la warn 
officers oq duty. The £ 
goilg rings, and the light ^ 
flushes as lo iif as distress 
signals COtne in, or an til 
a ratlin operator answers 'V 
tile tall. A tuned, vibrat- r 
ing reed distinguishes llie^ 
signal from hundreds of ^ 
ot Eicrs i it t lie air. Outside 
interference will not 
off the alarm. This spe 
cial SOS receiver is 
ated in conjunction 
a s ignal-sendi ng device 
on the ship in distress 
Turning a knob tin the 
sender starts a , Jb ra t 
governing a q n i c k- oper 1 ^ 
at 111 f relay. This relay 
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GIANT MODELS OF TINY ENSECTS 
AID IN FIGHT ON PESTS 

Models 50,000 times larger Llian the in- 
sects which they represent have been pro- 
duced tu help science iiglu garden and 
fteEd pests. The models nf the tomato 
worm, polalo hug and the aphis, or plant 
louse, were constructed from microscopic 
examinations made by Dr, George E. San- . 
decs, Ne w York entomolog ist. Cl ose s tudy 
of tile huge man- made insects may result 
in the discovery of methods of ex term i- 
Tiatiou of tile pests, which cause Over a 
billion dollars damage each year, Chewing 
insects, represented by the tosnalo worm 
and potato hug, can be destroyed Ejy stom- 
ach poisons., tsut ihe aphis, which sucks 
thie nap of plants, should have contact 
poisons, which act rut the bug's skin or 
which cause suffocation. 



opens and closes the 
dio-t ran smitten 
anti causes a peculiar 
to be emitted. The 
mg operator will rec 
nine the unusual note while on duty 
ihe warning hell will arouse him oft duly 
I’he light on the bridge provides 
way of getting tlic distress call th 






MODEL OF STEAM FIFE ENGINE 
£ ^7&'HAS WORKING PARTS 

Even the steam gauge of a model lire 
— engine in the Fran klin In stitute at Phila- 
delphia works, IcTwell did tHe” builder tit*—- _ 
Ills work. The model represents the first 
practical hand- drawn fire engine made in 
America, between and lStiO. 



“SOS" SETS OFF ALARM ON SHIP 
RECEIVING THE SIGNAL 



Automatically setting off alarms on any 
slop receiving an SOS, a new device pre- 
vents the distress signal of the sea to 
go unheeded. It consists of a special type 
of radio receiver which picks up the sig- 
nal, causing a gong to ring in the radio 



, Operators tJUirters ailteja light tu hush ofl 
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Thi.j Mod*] or AiibtUfH's Flrtt Fneiiul Hand-Drawn 
POf Engln* Hm WpEliirg; Pflslfl 
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Automatic Gear Shift Simplifies Auto Driving 





Gear shift mg is accompli* Fiu-d 
ant nni rit i.c a My an d t hi ■ c o i . e e 1 1 
liOnaiyrtiit lever is eliminated :u 
Rcp^turs equipped v*- it 1 1 a re- 
cently developed s cl f-sh i 1 1 e i 
which selects the gear rati i? best 
suited to road condition.. -pi' T 
and (trader A change in gears '.- 
accomplished without tone I hip 
clutch pedal or lifting the foot 
fro ill the accelerator, rv nee the 
car is in motion. Win.:, iFiv car 
is stand ing, a penr 
selector cut tile in- 
strument panel is 
placed "in neutral 
position. After the 
engine Is started, 
the clutch pedal is 
depressed and the 
selector is pushed 
forward. The clutch 
is then engaged as 
usual in starting, 
and once under 
way, there is noth- 
ing else to do, The 
au t o m at 1 c control 
selects and engages 
tile higher ration as 
Speed picks Up and 
engine land war- 
rants. In decelerat- 
ing or cl ini hi ng a 
hill, the reverse ac- 
tion lakes place, the 
selector picking 
lower ratios as the 
car slaws down (ir 
the pull increases. 

Fu r m o nt entarv 



Amoraiml^ Tn>r-smia!sk'n fimJ $£ Driv- 

er's Compartment. SKcivtry IatrcatH'd. HiUj-TP 



H is tm lied to the 
neutral position if 
the motor is to he 
allowed in idle nr it 
the engine is lu he 
left ru n n i ng with 
the car motion Less. 
1'or v e r y s't e e p 
grades, <ir deep mud 
■ >r sand, iwo extra 
low gen r - nrc pn - 
vided. They are en- 
gaged by pu llin g t he 
control handle lu- 
tirely back, engage- 
ment of the higher 
of the two low ra- 
tios hiking place au- 
tomat icaliy as speed 
increases. For re- 
verse, the Selector is 
turned and pulled hack, the clutch being 
operated in the com c-tu j 011 a I manner. Fix- 
Cept far starting, hacking or heavy going, 
the sc led or oil the dash is not used. The 
automatic device is incorporated in the 
transmission assembly and its operation is 
said to be similar to a gravity and cen- 
trifu gal-force governor. The speed of the 
moving far determines the position uf the 
gears io the transmission, ft Is claimed 
the automatic feature provides greater 
safety as well as simplifying driving, since 
n tends to prevent stalling, Flint inarion 



nf the shift lever and location of the cm cr- 



amps in ti ei H i c the clutch is used, so once 
in mu Lion there are few occasions for ma- 
nipulating the control handle oil the dash. 
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preney brake at the extreme left leave the 
driver's compartment open and provide 
more seat room, 
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SmaJL S-tancs, Cement and SSiEnjilcs 

MODEL OF LOG CABIN CONTAINS 
SEVEN TINY ROOMS 



After several weeks’ work, a Wyoming 
iHcLii recently finished: a model oi a log 
hottM on a scale of one inch to <1 foot. 
The dime ns ions are twenty-eight by thirty- 
eight inches and at contains seven rooms. 
Poles were used lor logs, ami window anti 
door frames were rabbeted in the same 
manner as for a full-size dwelling. The 
chimney, fireplace, porch and steps; are 
1i tiilt of small stones cemented together, 
'! lie model contains .MO logs, am! nearly 

5,000 shingles were used for the roof. 
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NERVE CURRENT IS MEASURED 

TO AID MEDICAL STUDY 
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which controls, movements of the hand, 
Doctor Jacobson has found that individ- 
uals in an advanced stage of relaxation 
produce lens than one- millionth ot a volL 
while individuals in a state of excitement 
may generate as much as one-hundredth 
of a volt in this nerve. Recording clec- 
tj-Qdes are inserted directly into the nerves, 
or simultaneously, mr two sets of appa- 
ratus, into both the nerves and tile mus- 
cles w h i l’ li i hesc nerves c on t r ol H al f-h o u r 
tests on a number of students revealed 
that one- ha If of them could not relax 
thoroughly. When one subject spoke or 
counted utit Loud, tio current was noted In 
his ulnar nerve, But when he was re- 
quested to relate about the recent death 
of his father, a great iacrease in the elec- 
ideal charge occurred. 



ROTARY PILES IN MANY SHAPES 
C 4i lT^AKE CARVING EASY 

Carving or engraving' which is difficult 
by ordinary methods can be done easily 
with rotary files operated at high speed 
by B flexible shaft nr portable elect lie drill 
The files are made in a variety of shapes 
and can he used for carving designs in 
wood or metal, engraving panels or tools, 
removing irregularities from furniture 
parts, making molds and dies and many 
Other purposes. Usually the files arc made 
ol high-speed steel, specialty heat-treated, 
so they cau be used with equal ease irt 
working metal or wood. Some of the 
forms arc so delicate or intricate that the 
teeth must be cut by hand. 



qi 

Electrical apparatus of extreme sensi- 
tivity lli'Li been devised by Dr. Edmund 
Jacobson, of the University of Chicago, to 
nwastwe ne rve c trrreTIts in tlT'am, The metli- 
o/t promises to throw new light on nerv- 
ousness, irritability and other types of 
■tension. This apparatus records, over a 
period, the fluctuations of the "action po- 
tential/' or electrical charge, in the nerves 
of living humans. Thus far, experiments 
have been limited to the ulnar nerve 
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Electrical Wizards Present Latest Marvels 
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Man-Made Wonders Rival Those of Nature 
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Story of Industrial Progress Told by Models 
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Tri-n, Let";. Toy Sisc Printing t*r«s.<i (Jjici ai,i:h Just 
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this Tiny Pd act'll !::■ is, nn iJvHliibr-:;; i .jt World's 
Fali; Bottom. Hcdc5» Demon si r.ni- D-tvoeLojirTiciif 
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I'lr A. line Srcnm Kneinii of JJifit and 178.2. Cor- 
mr Engine ai HUB, Vnita h blntnt CiEL of 1600, 
Ampere's Maccnnic Properties of Electric Ci-TCilft 
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DRIFT BOTTLE MAKES RECORD 
FROM IT, 5. TO NORWAY 

To help dete rn] in 5 Injw the drift of 
ocean currents affects certain species of 
commercial fish, a bottle was set adrift by 
the U. 5. depart in ent of y:o ru me rce bureau 
rii fisheries on April 21, 1931. The bottle 
re cen t ly— vrrtTi - f etu m c rl to Washington by 
a fisherman who picked [E up near Hnm- 
merfest; Norway, about 4,55b miles from 
the point oi release. While it is impossible 
to determine the route die bottle may have 
covered, this is believed to he a record dis- 
tance for a drift bottle set out in the in* 
teres t of science. A record kepi on re- 
turned bottles indicates a drift schedule 
of 535 clays ItortJ the New England coast 
to Ireland, 562 days to Scotland and 5fi2 
days to tile Shetland islands. Bottles re- 
turned from such great distances have hut 
little value, They merely show that some of 
the eggs spawned on this side of the At- 
lantic drift out into the Gulf Stream and 
perhaps hatch far at sea where 110 food is 
available for little fish. 




MOVING POINTER FOR RAIL CAE 
SHOWS NEXT STATION c 4 tf j 

Passengers traveling Diesel rail coaches 
in England are kept advised constantly 
not only of the speed of tire coach but of 
its location as well by gauges mounted in 
the front of the car. The position is a inil S- 
cated by a moving pointer which travels 
over a graduated scale, indicating on what 
section of Lhe line the car is moving and 
showing the next station, 
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FILM IS USED IN STEREOSCOPE 
THAT FITS POCKET 

Small enough to fit in the pocket or 
handbag:, am improved stereoscope uses 
movie film instead of the large pictures o£ 
several decades ago. When you look 
through the double lenses, fiat photos ap- 
pear to have depth, height and width, giv- 
ing the effect oi distance between objects. 
Pushing a lever shifts the film to another 
picture. The stereoscope is made of pub 
Sshed bakclilc with two crown lenses. 
Thirty-five millimeter film is used, with 
ten to twelve views in each roll. 



C Popular Mechanics Magazine does not 
publish the name of the maker oi. or deal- 
er in* any device described in its pages, but 
this information is kept on file and wilt be 
furnished by our Bureau of Information 
Upon request, accompanied by postage. 
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By MAJOR j>™ HAV ITl r_ SHANKS 

l/nEttii §,i*(wj Army, Kttirtd 

npHE First United States cavalry parad- 
* ed for the last time as a mounted or- 
ganization on December 14, 1932, at Marfa, 
Tex, At the Conclusion of the ceremony 
its commanding officer harked an ultimate 
•command to this, oldest and best-known 
regiment of horsemen in America. 

"Dismount 1 11 

The troopers stepped down from their 
horses, grasped their bridles and soon aft- 
erward were leading the animals to llie 
stable* to he surrendered Ea caretakers. 
Then selected personnel of the regiment 
boarded trains for Fort Knox, Ky„ there 
to be revamped, trained and molded into 
our first regiment of “mechanised cav' 
airy. 11 This event has great significance 
for millions of Americans, 

Tt means that whoever in America can 
drive an automobile is already partially 
trained for service in the nest war. After 
more than forty-four years on the active 
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more we are likely 
to have years of 
peace, What T want 
to discuss here are 
certain aspects of 
that preparation for 

— peace. The proposed system of the war 
department contemplates, under a general 
plan, the mobilisation of si x field armies 
and supporting troops, approximately 
4,000,000 men. Many a lad who now is 
driving a delivery wagon or a firm trac- 
tor, myriad* who are driving pleasure 
cars, are possibly unaware that their skill 
at this work is something which ha 3 been 
taken carefully into account by the pro- 



list of our army, i know enough about 
War to hope there won’t be another ; but 
my common sense tells me it is a vain 
hope. Likewise my common sense tells 
me that the better we arc prepared, the 



tessional defenders of the nation. 

Ours is a mechanized genius, and the 
war department's mobilization plan ls a 
scheme more cunning than ever before 
existed in the Unite d S late i for tile appli- 
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organization of the First Cavalry. 
(Iii Ilk 0 3 it- A raiment of cavalry 
with not a horse in it, Tt was organized 
nearly a century ago as the First Dra- 
goons ior service in the Black Hawk War, 
and thereafter Li hunted the enemies of its 
country on horseback. Nowadays it has a 
covering squadron. which is trans- 
ported ill seventeen armored cars; 
a scout troop transported in sev- 
en. light, taut tanks, and the main 
part of its offensive force consists 
of a combat squadron of two 
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cation of our native skill to its defense. 
A young man who gavly drives his auto- 
mobile Oil some peaceful errand, at sixty 
miles or more an hour, is bettor equipped 
to become an effective member of a mod- 
em army than nnc of those rough -riding 
cowboys who hastened to “join up” in "9S. 
To show how true this Is,. consider the 



troops, each of which is transported in 
thirteen Light, fast tanks. Other automo- 
tive equipment has been provided to carry 
thirty-two machine guns and fifty rificmcn. 

The essential military purpose ns ex- 
pounded years ago by the Confederate 
cavalry leader, Gen. Nathan Bedford For- 
rest, to get there ■''iurSEest with the ittosl- 
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cst mcji," 35 here met by Bi;iv lji k - in the reg- 
iment three ur four score men who know- 
how to drive automobiles, That is mu eft 
simpler than training every mail in a regi- 
ment to be comfortable and capable on 
horseback E 

This new cavalry regiment can go fer- 
tile r, faster and strike a harder blow than 
t fact old-fashioned regiments of horsemen, 
H could harry an enemy in retreat until 
that enemy had lost alt semblance to a 
military organization. 

Of course. Cavalry is no longer expect- 
ed to serve as “the eyes of the army." That 
is what it used to be. In May., 1862., Gen. 
George B. McClellan \ vas operating near 
Richmond, Va„ against tbe Confederate 
army under Gen. Joseph E. Joiinston. 

On May 31, General Johnston was se- 
verely wounded. He was succeeded bv 
Gen, Robert E, Lee, the ablest soldier 
America has yet produced, Lee sought 
at once to launch an offensive cam- 
paign. To da tliis he needed positive, 
accurate information as to the disposi- 
tion of McClellan's forces. By reason 
of its speed, the cavalry wps relied up- J 
on to gather information about the 
enemy's movements. 

On June 12, Lee started out his fa- 



mous cavalry leader, J, E, R. Stu- 
art. On j line lS r Stuart returned. 

With the loss of one man lie had 
ridden nearly 1 SO mites, entirely 
around McClellan's army. With the 1,000 
troopers who accompanied him* Stuart 
had destroyed large (juantitics of federal 
supplies, had taken many prisoners, and 
had alarmed McClellan for the safety ot 
his communications. Must important of 
all, he had brought back to Lee definite 
information about the dispositions of 
ihc union army, which resulted not 
long afterward in McClellan's en- 
forced abandonment of his Peninsular 
campaign and his return to Washing- 
ton by water trail sport. 

Tliis reference to Stuart's recon- 
naissance is made for the purpose of 
illustrating the use of cavalry as it ex- 
isted during the Civil War and all 
prior wars. Cavalry operating in large 
masses under such leaders as Mural, 
de Kellerman n , Sheridan, Stuart and 
Forrest has played a tremendously 
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(if alt times, vet a single machine-gun com* 
pau>\ judiciously placed, could have anni- 
hilated all of 1li3 horsemen. Times, change, 
ami ill e tli 0(1 s mu-L change with the times, 
f 11 efficiency and til lighting' force the 
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important part. Us mission was to keep 
emit act VVLtll flit enemy, to gain in forma- 
lion as to his movements, and to screen 
the movements of its own army, Ey s Ent- 
ile]] attacks, usually upon ilie Hanks, cav- 
alry has many times turacci rhe tide of 
buttle. In following up and harassing a 
defeated 10e, the cavalry was simply in- 
valuable. 

Today f within an hour, an airplane could 
make the reconnaissance which required 
id Stuart fmir days of strenuous inarch- 
ing. The airplane, t he tank, the machine 
gun and the automatic rifle are new fae- 
tors which would make the use of horse- 
in large masses sheer folly. Hanni- 
terrible Numidian cavalry made of 
me one uf the most disastrous routs 



mechanised cavalry regiment will far ex- 
ceed the: old mounted regiment, it is ca- 
pable of greater endurance and far greater 
m arc fling power. If out first regiment uf 
mechanised cavalry proves the success its 
sponsors anticipate, St is not too much to 
say that nrarlv ah of our mounted regi- 
men ts will be reorganized— without horses. 

An analogous change is under way in 
our field artillery. Until a few months ago 
all of our batteries were horse-drawn, Eut 
the doom of the horse seems no less cer- 
tain in our field artillery' than in our cav- 



POPULAR MECHANICS 
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airy. Our first regiment of “motorized 
field artillery" has now been under way 
sufficiently long to promise a great success. 

On November 9. t9.11, the war depart- 
ment approved an expenditure o i $12,01X1 
for the pure!] lie of eleven one and one* 
half-Lon trucks oi commercial type and 
five station wagons, including the neces- 
sary vehicular accessories, equipment and 
modifications, With the exception of the 
four "guti l rucks” the remainder of the 
convoy arrived at the Holabtrd depot, 
Baltimore, Aid., to receive special hotly 
modifications. The four gun trucks were 
scut to the arsenal, Rock Island, 111- Each 
truck had transportation facilities for its 
own gun crew of six men and a driver, in- 
cluding their equipment and fifty rounds 
oi ammunition. In addition, each truck 
towed a seventy- five millimeter gun, 
mounted on a specially modified carriage, 
with stout pneumatic tires and high-speed 
bearings. 

The value of any attempt at improve- 
ment lies in performance. Let the facts 
speak for themselves. TEse four gun trucks 
left Rock Island arsenal on April 4, and 



arrived at the Hplabird depot, Baltimore, 
Md-, on April 7 t after delivering the guns 
at the Aberdeen testing grounds. The to- 
tal distance coveted was &?4.2 miles. On 
flat mads the average speed was twenty- 
six ttlileS per hour. Coming across the 
mountains she average speed was 17.6 
miles per hour. Within four days these 
gun trucks had covered a distance that 
would have required ivcli nigh a month 
with a horse-drawn battery. 

Thorough tests at both Forts Bragg 
and Sill show that the "cross-country” 



Springfield Service 
Rifle, Above, Ctto- 
l>ir«d with ihf Cif- 
■ri4 SeiLi-Autontdiic 
Hccen'iy Adapted 
for Service U«a 




popot.au mechanics 



c s-sT 



55 




try so well equipped 
i Li produce iiiiiut- 
luu Li where so little 
r e a. 1 i cation of that 
power exists. 

i n tlie List war we 
were perilously close 
to disaster months after we had become, 
theoretically, a belligerent, Few people 
realise die critical situation ot our gov- 
ernment in December, 1917. Fewer Still 
know what it was arid ivhn it was that 
saved the day,. A senate military -commit- 
tee investigation disclosed that thousands 
of soldiers in our camps were without 
overcoats or woolen uniforms. Soldiers 
were drilling with sticks because there 
were no rifles to give them. Airplanes, 
machine gnus anti field artillery were lack- 
ing, Transportation., both, by land atul sea, 
was in desperate plight, 

No adequate provision had been made 
for a shipping base in tEie great port of 
New York. Asa consequence the railways 
leading to that city were crowded with 
cars as far away as Pittsburgh and Buf- 
falo. A great coal famine followed, catts- 
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powers of the motorised battery arc fully 
cc|u,i1 to those of the horse-drawn battery. 
There are few bits of terrain, either in 
mud, sand or muck, which the motorized 
battery cannot negotiate with an ease 
fully equal tu that of the horse-drawn bat- 
tery. But the great superiority of the mo- 
torized battery lies in its Speed. On fair 
rojids the motorized battery can travel 200 
miles within a few hours, it cati then cut 
across country, where its cannoneers may 
then step from their trucks, and. at once 
go into action. 

You would not expect a crocodile to 
fight with its meagerly developed limits 
when it lias terrible jaws, and! can strike 
fearful blows with its heavy tail. So it is 
with nations, and so the United States ts 
now set to make swift use, in tunc of war, 
of its great inventive and manufacturing 
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talents. The wurld Ikih never seen a ctnin- 



( Cr/ntmnei3 t*> jingv- 1 E J A) 




i 




q j 1j i<iw ' 



Giapt Oil 

"ft, .jQ tXrt/4^ 



, 142. ■<-.■■ 

NICS 

Propei Latest Submarine 



er ar 4i>5 revolutions per 
minute. The "Thames” 
is ."145 feel long, wit It a 
ft i k pi a cent t? est of 2 ,680 tons 
when submerged. 
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Mammoth oil-burning engines, which 
produce greater power than heretofore 
used hi underwater craft, propel the latest 
submarine, the H. M, S, "Thames/ 1, recent- 
ly launched in England- In official tests, 
the submarine developed a speed of twen- 
ty-two and one-half knots. Twin engines 
of the heavy-oil Diesel type contain ten 
cylinders each, producing 10,1100 horsepow- 



NATIONS TO SCKAP 
MANY SHIPS AS 
p b J? JOB AID 

About 400,000 tons oi" 
Germany's inland ship- 
ping has been ordered 
Scrapped to improve con- 
ditions in tin- trade and 
to increase employment 
in the shipyards, The ton- 
nage is about eight per 
ccui of that ration'? in- 
land shipping. Some 1,300 
vessels are included in the 
order About six months 
ago, Germany begun 
scrapping 400,000 tons cii 
ocean shipping, making 
available to other indus- 
tries about 240,000 tons 
ut scrap iron a sad 5,000 
tons of no it ferrous metal scrap, British 
ship owners have proposed the scrapping 
of 2,000,000 tons of vessels and the build- 
ing of 1,000,000 tons to provide employ- 
ment for 270,000 men over a three-year 
period. The proposal Es that the govern - 
merit should indorse the ship owners' hills, 
taking a mortgage on the new vessels for 
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REPRODUCER F 0 R{i 0 UHD 
MOVIES IN HOME ■ 
t PORTABLE Q.L ' 

sjjfrt jAmnl c l as 

to be suitable for the home, 
school, church or other [ion 'the- 
atrical purposes, a reproducer is 
available for projecting sixleett- 
millimcEer SOuItd-on-lltm movies.. 

The machine is the product of 
the Ticll and Hu well company and 
is «i the same basic design as 
their silent projectors. It is 
mounted on a new sound head 
that reproduces all classes of 
sound with excel Lent fidelity. Pro- 
vision is made fur a microphone 
and also for a turntable pick-up, 
thereby giving bails dish arid film 
reproduction. The entire appa- 
ratus is contained in two cases 
weighing only thirty pounds. The 
speaker case has provision for 
four LOCKJ-foot reels, speaker cord, reel 
arms, one spare tube of each type, spare 
photo-electric ceil and other equipment, 
while the projector, amplifier and sound 
mechanism ate mounted m the other case. 
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LIGHTED PATH ACROSS S 
PROTECTS PEDESTRIANS 

Illuminated street crossing's are bring 
tried out in Paris fur the protection of 
pcdcsl nans, ^ lighting apparatus thrown 



FLOWERS PACKED TN CARTONS 
GROW WHILE IN TRANSIT ’ ' 

Growing roses are now being shipped 
in individual cartons so packed that they 
need no watering or other attention while 
in the hands of dealers. When removed 
from the carton, the root block in soaked 
in water, then placed in the ground. In a 
week or two leaves appear, arid blooming 
roses tlic first season are a feature of the 
marketing system. 



a beam of light across tEie pavement as a 
warning to motorists tSiat pedestrians arc 
about to Cross. The device lias been found 
useful in poorly lighted districts. 
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HIGH SPEED OF EYE MEASURED 

IN REAPING , ONE DIGIT C C V 

Speed of^T^ i ii igtt 

has L>een measured at uiree twotfthou- 
sandths of a second by a machine built by 
Prof. Robert EL W. Hutt. of Trinity Col- 
lege, to ascertain how many objects the 
eye can see aL a single glance. The test 
objects were Arabic numerals on a white ^ 
card. With two digits on a card, such as 
37, he funnel that every person tested 
could see and read one, but never both 
of these numbers at a single glance. The 
length of a single glance will vary with 
individuals. 
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<[0rte meat packer is putting a bacon per- 
fume into the ink used for labels, to make 
tha package smell appending. 
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IN rm elect ricall y u pc hl t ed llOt- 
* ho i.i ,- c on the roof 03" the General 
Electric research laboratory at Sehc- 
1 1 < c I H 1 1 y, sc Ee ntific “far m rrs” ,1 r c 
growing 1 era pi which ■Would cause 
dirt farmers to store in in credo Eons 
amazement. 

For instance, there was the grape- 
f ini i t plant six weeks old. two inches 
tall and in full flower, Nothing so 
very unusual about that, you might 
hazard,, unless you happen to he a 
grapefruit grower and know that 
under normal conditions Lit is plant 
does not flower until it is from five 
to ten years old ajid at least a few 
feet high. Then the baby grapefruit 
becomes about as remarkable as a 
hoy in rompers with a full heard, 
the practical farmer visiting this rooftop 
greenhouse would be no more startled by 
the grapefruit than by some of the other 
plant s h for he will find sugar cane, cotton, 
tomatoes, California redwood-tree seed- 
lings, tropical plants and up- state New 
York vegetables growing side by side with 
familiar products of the sunny south. 

At first glance they appear just one big 
and happy family of plants from every 
clime thriving under the same roof. Then 
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jegiTi to’' ildf ife [[uVer things. On 
closer inspection wany ol l be varieties of 
fruits, vegetables, flowers and farm crops 
are found to be radically different from 
those in field and garden. There is a lemon 
tree a few weeks old anti in full Ecaf. some 
of the plants have twisted stems am! oth- 
ers possess double leaves and various oth- 
er abnormalities. 

Not a very promising crop, one might 
surmise, until he learns that these plants 
are not being grown for the crop. Instead 






FARMERS - - 
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some of them may be Lite great-great- 
grandfathers of our plants of the future. 
For in this laboratory greenhouse, two 
experimenters, C, F. Haskins and C. N. 



Moore, are subjecting 
seeds, plants, bulbs ami 
flowers to the energy of 
X-rays in an effort to rc-- 
«1E*e the dream of die ex- 
perimental biologist for 
ge neraii ot ts — t o change 
the hereditary character- 

:.-.11ls of plants and ani- 
mals!, to make ami con- 
trol variations, and thus 

to create new species at 
will. Mother Nature, !f left to herself, 
proceeds at a snail's pace in exercising her 
inexorable laws, through thousands of 
years to bring about the evolution of spe- 
cies. In his attempts to outwit or speed 
up nature’s processes, man has subjected 
living matter Eo the action of heat and 
cold, starvation and repletion, chemicals 
and electric currents directly applied. And 
always, no matter how great the injury in- 
flicted, normal reproduction has followed. 
As a result, the farmer has been dependent 
on hybridization — eieve rly using chance 
variations to perpetuate such improve- 
ments as might occur at random. 
Although man lias been experimenting 
with the effects of X-rays and cathode 
lays on plants and animals for a long time. 
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it 1i&& been only in the Inst few 
years iliat science has realized the 
tremendous potentialities of such 
rays in the alteration of heredity 
ami the production of new s pe- 
cie? cjE both plants and animals. 

Today the work is proceeding on 
a dozen different fronts althougla 
llie experimenters frankly admit 
that what has thus far been accomplished 
is really infinitesimal when future possi- 
bilities- are considered. 

Practical results in pro clue Eng improved 
Varieties Ol plants, however, are already 
plentiful enough to lend encouragement 
to investigators. In California, for in- 
stance, two variants oF cotton wore pro- 
duced, one with giant seeds, the other with 
the seeds free and unattached (0 tbs fiber. 
The former plants open the door for a 
variety of cotton with greatly increased 
yield of cotton-seed meal ; the latter may 
simplify to a great extent the expensive 
ginning process, 

Cillers working with X-rays have pro- 
duced barley growing on vines instead of 
stalks, mosaic corn with several types of 
kernels present in each Car, potatoes with 
more and larger tubers than the parent 
stock, and a number of new varieties of 
tobacco. 

These new plants were literally blasted 
into existence along with numbers of olh’ 
ers which were discarded because they 
were deformed or abnormal in other re- 
spects. Thus men are using tile magic of 



the X-ray to cause the very stream of life 
to alter its course. They admit the mech- 
anism of these changes is only partly un- 
derstood at present, but It is believed to 
be tied up ill some way with modification 
of the chromosouses — the determiners of 
heredity which lie at the centers of the 
cell nuclei. 

The force of the X-ray affecls these he- 
reditary determiners, but exactly how they 
are affected must today be left almost en- 
tirely to chap-cc, New patterns nf life are 
thus being formed by a combination of 
chance and choice, for Mr, Haskins points 
out that the X-rav, used apparently in the 
same way and under identical conditions, 
may stimulate the course of life to in- 
creased productivity', deform it. destroy it 
slowly or blast it instantly to death. To- 
day tt is mostly' u matter of aiming the 
invisible rays at an invisible object, trust- 
ing to chance fur a "bull's-eye,™ arid seg- 
regating the good results from the bud. 
For to produce a hereditary mu tali on — a 
marked change in variety persisting gen- 
eration after generation — the rays must 
affect the germinal cells rather (ban the 
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hody cells of the organism, So, at the 
Schenectady laboratories, as at other re- 
search centers, the seeds of chance are 
submitted to the tests day after day and 
month after month, I'liey are placed un- 
der the inlluencc u£ ZfKhUUO-Tolt X-rays for 
varying periods, then they gu to the elec- 
tric greenhouse to hu planted beside un- 
treated control groups. 

This hothouse itself is a marvel of pre- 
cision farming as practiced by the scien- 
tist, Tlie temperature for this little "farm 5 * 
is maintained by tliermoatat-cont rolled 
electric- heating elements beneath the 
growing benches, amE in ad- 
dition, the soil is healed elec- 
trically by means of cables 
burled beneath the plants. 

The automatic regulation of 



heal in the soil and above it provides a 
constant and determined temperature, a 
record of which is kept day and night. 
When the plants, are moved to outdoor 
plots, records arc kept just as carefully. 

One end of the little greenhouse is built 
of solid wood and here work with artificial 
Eight tug is to be Carried on, lamps of vari- 
ous types providing the only illumination. 
Past research has already indicated that a 
differing degree of efficiency in crop pro- 
duction is obtained by the use of the same 
lamp fit different wattages, and tlie field 
for investigation of illumination with gas- 
lilled bulbs is rich in possibilities. 

Thus far most oi the experiments have 
been conducted with plants, but fruit flies, 
small fish and caterpillars have also heen 
studied to a limited extent. Caterpillars 
which differed materially from their an- 
cestors were produced by subjecting £u- 
cootts, moths and eggs, to dosages of 
X-rays, Sonic of them had more than 
four horns or tubercles on the lore seg- 
ments of the body, and some of the moths 

C C-nnt iciijeii 80 pane 1 K)A) 
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six plants producing £76,000 
horsepower tire in operation. The 
total water-power rcsotl re 53 of 
the basin are about 3 h 000,0M hor se- 
power available fifty per cent of 

the time, or about 2,500,000 horse- 
power ava liable ninety per cent of 
the time. On the basis of the 
present practice in installation of 
water wheels about 5 ,000,000 
horsepower of water wheels 
would lie required In the develop- 
ment of all the basin's resources. 
Of th c water power nmv generat- 
ed m the basin, "00,000 horsepow- 
er is used fo drive generators of 
public-utility plants and about 
175, DM horsepower in used by 
manufacturing plants, many of 
which generate electric power for 
I liesp own use. 
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COLATOR STOPS WHEN 
COFFEE IS DOME 
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BLACK BULBS' INVISIBLE LIGHT 

AIDS PHOTOGRAPHY IN DARK 

Two black lamps, a recent product of 
the Westinghouse Lamp company, pro- 
dttre invisible light, pure ultraviolet radi- 
ations, that make possible cite taking of 
photographs in die dark. One of the 
lamps consumes two amperes of electric- 
ity and the other five. Ninety-nine per 
cent of visible light is absorbed and eighty 
to eighty-five per cent of ultra violet rays 
is transmitted by these bulbs. At present, 
one lamp requires a time exposure of five 
to seven seconds to take a photograph, 
hut an increase in the amount of ultra- 
violet radial ions, or '‘black light, 1 ' would 
make it possible to make snapshots. In 
aviation, the lamps are placed so that only 
the dials are illuminated in the pilot's 
compartment, making for improved vision. 



When coffee is ready to serve, 
the percolating process is stopped 
automatically in an electric per- 
colator equipped with a simple 
but effective hall valve at the base of the 
pipe leading to the coffee. Thus boiling 
water is prevented from being pumped 
over the surface of the coffee. The ball- 
valve pump consists of a small chamber 
placed in an offset at the lower end nt the 
percolating pipe, At the first appearance 
of steam in the pipe, a hack pressure is set 
up which causes the hail to seat itself and 
effectively cut off the dow oi water up- 
ward toward the coffee. 



, VAST POWER STILL UNTAPPED 
IN TENNESSEE RIVER BASIN 

Less than twenty per cent of the water- 
power resources of the Ten lies sec river 
basin has been developed, although forty- 
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Aniuu Atrlterwcr. in Vienna Tiheaitr 



LIFELIKE MOVEMENTS OF 
ROBOT ACTORS AMUSE 
AUDIENCE 



Tiny robot actors, on a small 
but mortem stage, jprovictc amuse- 
ment for the audiences oF a "fig- 
ure tli eater’' in Vienna. Mechan- 
ical: ingenuity and artistic skill 
ljotli contribute to construction of 
the figures, about eighteen inches 
tall, which go tllruugh their ntuvfi- 
ments with a grotesque grace that 
scents natural. .Music and intri- 
cate lighting effects serve to 
heighten the illusion. Most of the 
figures arc carved from wood, btu 
leather, parchment, sea shells and 
ivory are also used. The human figures 
wear costumes lavishly decorated and their 
movements are quite different from those 
of marionettes operated by wires front 
above. Instead of wabbling and jerking, 
the figure- theater staged Ik walk, kneel 
and rise with dignity, raise or lower the 
hands gracefully, and look up or down 
expressively. The eyes are inset ami are 
capable of manipulation to express emo- 
tion. The figures are controlled with wood- 



CANNED WORMS FOR ANGLERS 

WILL LIVE FOR WEEKS £ £ 

Ft si ter 111 efi^'cuTi n ow^omain live angle- 
worms packed in cans. Five dozen worms 
are contained in a ventilated can, clean 
and odorless, with sufficient food to last 
them for several weeks if the contents arc 
kept moist, and the can is kept where air 
circulates, 't he worms, of course, must he 
kept away from the direct rays of the sun. 
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cn rods from below, and remarkable scenic 
effects are produced with chemical crys- 
tals which change and grow- before the 
eyes of the audio race. 



#] Removing the shine and restoring the 
nap to worn garments are possible under 
French chemist's process. 
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gives of! a peculiar glow 
while til a l a found the 
English grass roots shows 
no change. United States 
depart m cut of agricu 1 1 tire 
sei Attists^ttsettes-m uttnort 
to protect farmers inbuy- 
hig seed. 

C S3 <f 

BOY BUILDS AUTOS 



FROM OLD PARTS 



] -u Hiking up at the mainmast of one of 
Uncle Ram's fighting ships, such as. the 
U. S, S. "Arizona,” one observes what at 
lirm appelirirto be odiTco nst ruction, Ac- 
tually, the mast is supported by three 
sturdy steel tripods instead of one, and 
ary one will hold the mast up in case the 
other two should he shot awav L 



Three vehicles which 
he calls “getabouts" have 
been built by an eighth- 
grade schoolboy in Ari- 
zona from discarded au- 
tomobile parts and other 
odds and ends. One four- 
wheeled car has a thrcc- 
fj U after liurs e power 
wnsli i itg-m adi in e m o to r r 
a battery and coil from 
an old automobile, Steer- 
ing wheel and shortened 
springs from a wrecked 
car, wheels from a coast- 
er wagon and a home- 
made belt idler, An auto 
parking light with a larg- 
er lamp is the headlight, 
a motorcycle horn gives 

Win eh Ip iiy Thrc : 3i«] TiLpois- : learning w lien t h e car 

reaches its top speed of 
ten miles an hour, and motor compression 
anti the driver's feet serve as brakes. An- 
other ear has three wheels, is powered 
with a two-cylinder motorcycle engine and 
makes sixty-five miles an hour. The third 
has four wheels, two from a motorcycle 
at tiie rear and two tram n roaster in front, 
A lawn mower motor speeds it along. 



linm:- 5 1 at ilie "A.riibiu,' 1 

Ar.y Ono of Tfctm WiLl Held Ii UpiC Oiiiefh" A-t Elicit A«-.iy 

THREE TRIPODS SUPPORT MAST 
OF MODERN WARSHIP 



VIOLET RAYS IDENTIFY SEEDS 
BY LIGHTING UP ROOTS 

Certain seeds can lie distinguished from 
Others in a mixture by exposure to ultra- 
violet rays. Italian rye grass, sometimes 
mixed iv it Ei the more expensive English 
rye grass, is easily identified when its 
germinated seeds are placed Oil filter pa- 
per aild subjected to the short rays. The 
paper around flic roots of Italian grass 
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ERA MAKES COLOR 

ON A SINGLE FILMIC 4 

Fu color photographs can be made at 
''^.a situ 3c shot on n single piece of film, 
using l a cam era invented by 
Po irier. The am inn is j U ie sm uTTrwlTcn 
the ordinary camera ^^^“THTTte-ajKU 
black pictures, Poirier's camera has 
crown-glass lens ground so that it 
like a miniature pyramid, consisting 
T four prisms abut ted base to base at an 
* ^ angle of forty- five degrees. To receive 
w ([ti nr te red light, the celluloid base o f the 
— j frames of film in div ided into four square 
^ parts, three ut which are colored green, 

J purple and orange, with the fourth, black 1 £ 

_t*}and white, Thus, four images are taken; S, '' _ 
x ^L M tI3 alike except lii color. Developed itt 
the usual way, the negative is then printed-. 1 
’^Sm a second strip of film carrying an ensut- v 

^sioti sensitive to light of all wavelengths WaterpraoJ CflV „ f toP Tr m bttt Ini^dctf for Bain? 
or colors. A projector, equipped, wilts Wcath.cr; They Arc Easy i a MtfiSl* 

5 p,Ti s l prinmiic lw. roohe* the io «o ■ MUD GUARD FOR TROUSER LEO 
linages thus produced tnlo urte images/ 



tinted to the m o st color-loving fancy. The 



IS EASY TO PUT ON 



process elim iqatfees |hc, use of fillets. 

hwa.; QJUl 

FLYING JA£kA^HELFS PILOTS ,f 



REMEMBER MISTAKES * J tfi 



•Student dyers at 
Boeing school of 
acrunrhii ics may 
make a mistake or 
“p u 3 1 a bolter" 
once, buj they sel- 
dom are guilty of 
the same error 
twice. The reason 
is the Flying Jack- 
ass club which has 
a^ ils e ns fi t e in a 

1 little animal of 

metal with wings, sprouting frum the 
sho it biers. Each student who makes a 




mistake which he would not have made 
had be stopped to think is made a mem- 
ber of flit 1 club, presented with the em- 
blem to take home and polish, and is or- 
dered to write a lull report of the blunder, 
which is filed in a compartment in the 
wooden base on which the emblem is 
mounted, One member cl am her cd out of 
a Ship and left the ignition on. another 
came down at night without lauding lights, 
a ltd ti^erSjjiY'ere guilty of similar errors. 
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Mud guards for trouser legs are now 
available to men starting out on ralnv 
days. They are made of lightweight wa- 
terproof material, slip on over the trousers 
and are attached just above the knees 
with small fasteners. A permanent c.rca-c- 
is Fewed down the center and the guards 
are packed in a rubber case which can be 
carried in the pocket, They can he ob- 
tained to match a suit. 



FLEXIBLE STEEL RULE FORMS 

ITS OWN COIL SPRING C CO *f 

Occupying little more space in the pock- 
et than a watch, a flexible steel rule ex- 
tend?, a 11 to Rustically to move i.han -h Fi;et 



when two releases 
are pressed. The 
flexible Stool is 
coiled in a round 
metal case and 
thus forms its own 
cod spring to ex- 
tend itself. It is 
recoiled in a few 
seconds by push- 
ing the exposed 




length hack into the case. This rule is 
particularly handy in measuring objects 
of various Shapes, snub as pipes og^ boxes. 
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S ATE bulletins from the court of King 
^ Cotton : 

A refrigerator liquid has been devel- 
ops which will not burn, has practically 
no odor, is almost inactive chemically 
an<l whose fumes are not poisonous when 
breathed. 

Midwestern cows increased their milk 
output and gave milk with a Higher bul- 
terfat percentage, when fed a sugary food 
made from cellulose, 

A revolution in cotton planting is pre- 
dicted. If this occurs, cotton raisers will 
try to produce as many Tons of cotton 
plants as possible on each acre instead of 
striving for high-grade libers. The entire 
crop will be harvested like hay and will go 
to a factory for conversion iiuo gunpow- 
der. unbreakable auto mobile windows, pa- 
per and paint unite rials. 

Tt would be a simple matter chemically 
for you to get drunk ott your shirt or use 
it to sweeten your breakfast ccrcaL 

You may find difficulty in connecting 
some of the bulletins with King Cotton^ 
in understanding, for instance, llOW a new 
refrigerant is related to a hale of the white 
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greater popularity hindered 
not by cost but In - the dull 
appearance of the fibers. 

Chemists solved this by developing the 
mercerising process in which cotton is 
treated with Lye to make its fibers filers hv. 
Then they went a step farther and dis- 
solved cellulose in chemicals, squirted the 
solution through fine boles into an acid 
hath, and got arfifici.il silk known as rny- 
ott, chemically the same as cotton — still 
cellulose. Either wood or cotton can he 
used as the original supply ot cellulose. In 
time cotton may become lire chief source. 
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fibers, Hm related it is, 
and by a fascinating: chain 
of circumstances. Co Item, 
c x pl.'L in- 1 ) r. \Y . _S . Calc ot t . 
direct u r of L Lae [ a c_|; s t > j i 
InluirntTrrv n i T T Do Pont dj^^twTTnrs 
and company, differs from" other textile 
materials because it. -fan be used in its 
original state or ■gab be converted into an 
almost end lens/n timber of other useful 
forms. Thus .King Cotton in his original 
state has given rise to vast dye industries 
and the /numerous organic chemical 
plants developed from them. As a raw ma- 
terial— being an almost pure form of cel- 
hilosc— mg Cotton has created an equal- 
ly amazing number of other enterprises. 

Although at first more precious than 
silk, cotton eventually fouEid its rise to 
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ing rflycjrir Artificial silk whether in shc-et 
or thread in the simplest chemical form 
assumed by King Cotton when lie goes ifk- 
tci disguise. Not long; ago research chem- 
ists united cellulose with acetic acid and 
produced another material that can he 
made into threads or sheers. This cellu- 
lose acetate Can be dissolved in lacquer 
solvent but not In water. You may meet 
it some day in a lining in the new suit you 
bnv- The soft, lustrous material makes 
the coat slip on as if it were lubricated. 

By continuing to assemble molecules 
of cellulose with those of various other 
chemicals, chemists can s^roduce an Im- 
posing array of useful products. Cellulose 
united with nitric acid becomes nitrocel- 
lulose that may be converted into imita- 
tion ivory, lacquer for your automobile,, 
photographic film and smokeless powder. 
When treated with camphor, nitrocellu- 
lose becomes plastic and easily molded. A 
different chemical treatment makes nitro- 
cellulose stick to glass — and safety glass 
for automobiles Is the result. lit another 
part of the car it may he found as an arti- 
ficial leather. Bacteria can he persuaded 
to work cm cellulose and produce indus- 



If the treated cellulose f& squirted 
through a slit instead of a series of li are 
holes, the product is is thin, transparent 
sheet. You find it everywhere — around 
candy bars, on cigarel packages and wher- 
ever good appearance or tbe keeping of 
moisture out or In is desirable. It is called 
cellophane. 

The original cellophane was excellent 
for many purposes' but it seas not water- 
proof, So r 1.3 r. W. Hale Chareh, who to- 
ri ay knows more ghoul cellophane than 
most people think there is to know. Start- 
ed out to make it moisture-proof. He per- 
formed 2,fXK) experiments, then lie fount! 
the answer, a special coating applied to 
both surfaces of the cellophane sheet, The 
method can also he used for waterproof- 



A hov-e . Machine FiiFic"h-,-it btc.le^ in M&1 ion "Fictw# 
Film, arid Specie ]ii4 Skein cA kayor Yarn M*d= from 
Cotton ; UcIgw Cjltinn PyraSb ShbftU in Making 
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trial alcohol, various acids a net synthetic 
manure for fertilising plants. 

King CottOrt was responsible for most 
of ilic growth ol tile synthetic- dye indus- 
try, .ho he can be given credit for a vast 
number of drugs,, paint pigments anti in- 
dustrial chemicals developed more or le S3 
as hy -products of dye making. Today, 
dyes themselves are giving chemists little 
cause for worry. It is even possible to 
Weave a shirt from two kinds of thread. 



[:is«l, WaltpiMr WhiiS C-htj k* Wiilitd with S'-.'ap 
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ors upon removing it, This mixing of dyes 
which are selective hi their net ion- cuts 
down manufacturing costs; 

The dye industry years ago broke its 
bounds and branched out into other fields. 
Thar is the explanation of the relationship 
that exist* between cotton and the new 
refrigerant mentioned at the opening of 
this article. livery high -school chemHLry 
student knows that phpnidpht haleru is a 
changeable dye tlmt tells u liether a -utu- 
timi is acid or alkali. Someone found that 
tt i- also art excellent laxative. Aspirin is 
another product of dye chemistry that has 
gained wide popularity. With it are hun- 
dreds of other medical compounds that 
arc made synthetically', 

Organic accelerator;- and antioxidants, 
used to make lires and other rubber goods 
Inst Longer and wear better, are direct de- 
scendants of dye making, the first .suc- 
cess fill organic accelerator having been 
aniline. A recent discovery that may rev- 
olutionize house painting can lie traced 
hack to the dye industry find cotton. Dye 
chemists have for years Used pltthalic an- 
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dip it into a vat of dye, and have two col- 
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Out -u: Elevators Far th.c Wcrl-S’s Fair "Siy K idt” - 
Kelt !tir KiiijI Wall tlrtO; fr!u;ii $r Car 

M SKY ErDE ,K ELEVATORS SHOW 
HOW LIFTS OPERATE 

One nr tlic attractions for the World’s 
Fair in f , Ti aL-arp i u-i-l l 1m ilm "slvy Eidcy! two.. 

"Towers 6Gt) feet high and 2,000 feet apart, 
between which rocket cars wilt travel on 
cahles at the 200-font level. Elevators will 
carry passengers inside these towers to 
that level or to the top. and these cars are 
as revolutionary as the ride itself. The 
aluminum and steel of which the cars are 
buiit are given prominence, and photo- 
graphic murals decorate two sides of tile 
lifts. These murals are symbol tea I of the 
progress of construction made possible by 
the development of elevators, showing 
that three or four-story buildings only 
could be built before elevators were in- 
stalled, because people would not walk 
more than three or four High is of stairs. 
It is believed that photographic murals 
may he nsrd by future builders to incor- 
porate the story of their buildings in ele- 
vator cars or lobbies. The elevators will 
also show all the inner workings of mod- 
ern vertical transportation, At the tops of 
the lowers, visitors can sec the elevator 



Unusual technical a hi lily in playing the 
piano has been developed by a musician 
who wears heavy woolen mittens while 
practicing and in radio and stage work. 
The music Ian is H enry Scott , who adopt- 
ed the mittens wllen""he fuuuclHhat normal 
methods of practice did not yive him the 
linger strength and suppleness of hands 
required of the concert pianist. The mit- 
tens, large and plial>le,/m snugly about 
the wrist. They arc no $/g Loves. Scott says 
that practice with mjfteus increases tech- 
nical facility, give? greater finger accuracy, 
results in a Clear-Cut style and adds to the 
reach of the iiahds. He points out that it 
docs not matter how slowly the pianist 
plays at lirsf, provided he makes himself 
play accurately despite the heavy yarn 
covering 1 pm l tie hands. Scott often prac- 
tice? in two pairs of mittens, When tie re- 
moves fine pair, he can 
unh am jlere 

.hi* haml 



Here Is, Pianist Who Pnict[r» and Pl*y» Cnm»r1 Ma- 
bsle Whitu Wear jug Heavy WdgLeti Mittem 



f) Tuberculosis in cattle has been virtually 
eliminated the past year in Idaho, Ohio, 
North Dakota and Wisconsin, 



system in actual Operation by peering at 
tbu machinery and the rising and descend- 
ing cars through shatter-proof glass. All 
the automatic-control equipment and safe- 
ty device? will be indicated, and this will 
be tile highest displav at the exposition, 

c sir — : — 

MITTENS FOR PrAMO PRACTICE 
STRENGTHEN THE FINGERS 
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hurricanes sixty mile 

reported IN SKY STUDY (_» 



That terrific storms rage sixty miles 
above the birth is the report of Dr. 
Charles P. fe !i vier oj_ jJlg^X n iversity of 
Pen n sy IvalHaA Someo f these hurricanes, 
travel in^seT?) miles per hour, blow at an 
an pie of fifty-five degrees at a speed great 
enough to draw a balloon upward at twice 
express-train, speed. Man has been able to 
ascend only ten miles into the sky, Pro- 
fessor Piccard's balloon accomplishing 
tli at teat several months ago. Three high- 
speed winds were observed and measured 



with the aid of meteor “trains,” according 



to Doctor Olivier. They were caught while 
fourteen stations between New York ond 
Fredericksburg, Ya. f were charting the 
flight of the Leonid meteors. One of these 
trains was watched for several minutes 
while it floated between fifty and sixty 
miles up. Several stations checked its mo- 
tion accurately. The wind drove the train 
upward at an angle of fifty-five degrees 
and a speed of 1-4-3 mile* an hour. 

— erf* 



TINY BULB IN TWO- VOLT PLUG 
GIVES SAFE NIGHT LIGHT 



Furnishing safe 
night light at low 
cost, a two- vo It 
ping with a smalt 
bulb has been pro- 
duced. The plug 
c o n t a i u s a 1 ra re- 
former that steps 
the current from 
lift volts down to 
two. Bulb, trail s- 
f runner and con- 



Album with Pages Covered wtEi CtUotfhW* cp Keep 



Sump C>:.ILi.uriutiH or Piciurcs CLcare 



pliane. Such albums contain heavy-cello- 
phane pocket pages with Haps at the ends, 
which can be folded over to prevent liati- 
rflinn and soiling. Each page has a colored 
dividing insert which makes possible a 
display on both sides -and provides st>at!c_ 
for notations. One swell album ls of the 
screw- post type with loose leaves t and has 
a flap with snap fasteners. . t f 

0 S"£ 7 



ICE MAKER RUN BY WINDMILL 
COSTS LITTLE TO OPERATE 



Ice and refrigeration arc supplied at lit- 
tle cost by a Li ice machine operated auto- 
matically by an ordinary standard wind- 
mill, It can be used with windmills already 
ill use to pump water, or with a Standard 
; windmill used only to supply power fur 



nections are itl ibcajtlke ice machine. Liquid sulphur dioxide 
— allnu-cil li> evaporate tit idt-c icc be?-^ 



plug, Consump-jo 

tion of electricity is only one and one-i j thls action being 

fourth watts. TEie plug is adapted to use ^atised by t h e 

in places where a law-power light is re,-gwmdimll cooiprts- 

, aired at night/ J “> r " IikI > relK ™ s 

? til e pressure on 



CELLOPHANE on album PAOES^'y 4 ^*^-^' 
KEEPS CONTENTS CLEAN c 7 ^™rcra,c-d mi*- 



Eure is drawn front 

Collectors of Stamps, autographs, seals ^ the house tu the 
and similar material can keep their collec- ^-windmill where it Es compressed a ud forced 
lions clean , and at the same time display^ through an air-COO led condenser where it 
them fb advantage, by placing them in al- J iF returned to a liquid, after which it 
hnms/whose pages are covered wUl)( 5 clSo- passes Jtack to the hou-sefin 
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and blue. Each absorbed all of 
Hit oilier colors in sunlight ex- 
cept the one it reflected- Mixing 
the. Sr colors theoretically gave 
bleu lied lines and shades. Actual- 
ly, hdivcver, tlic artist's palette 
carried dozens of di liferent pig- 
men ts. Dr H'wberr E Ives, phys- 
icist of ihr j trh Tele p hone labora- 
tories, lias worked out three | pig- 
ments which he calls “in inns red,’' 
'‘in antis bine" and Ll minns green, ' ' 
Each ui these reflects mostly the 
light rays complementary to its 
"minus" 1 line. Mixing them gives, 
all desired ranges of hues, and 
combining all of them gives black. 
Hy adding white to give tints and 

for the actual white part-4. Doctor 

Ives offers a palette carrying only 
four kinds of paint, hot sufficient 
for arrises' requirements. 



Tbi* Typt fat AnfliiSKlIlf* Giy*s the Ultimate in LsgllJIliiS Eet 
t'.icin:i« , Ncie Space GLve^i tor Wi n<|nw tahUlLa^Dn 



ULTRA-MODERN FACTORY PLAN 
GIVES FULL DAYLIGHT 

Every inch of an ultra-modern factory 
designed for a Detroit company is bril- 
liantly illuminated by full daylight, im- 
proving working conditions, The plant, 
which sho^s the trend of industrial build- 
ings to advanced ideas in architecture, 
occupies a ground area sixty to seventy 
per cent less than the old-style rambling 
structure* of one or two decades ago. 
Floors above the first are set back to ad- 
mit maximum light and air as well as to 
enhance the plant's appear an.ee. This style 
of architecture is gaining in popularity for 
USe in office arid industrial buildings. 



VALVE CAP WILL RELEASE 
CONTENTS WITHOUT 
c*l£t REMOVAL 

Contents of tube, can or bottle 
equipped with a cap containing a 
valve can be released without re- 
moving the cap, A slight torn of 
the cap opens the valve, and paste nr 
cream may be squeezed from the tube. 
The amount can be regulated by adjusting 
the cup. Similarly, adjustment of the cap 






^MINUS COLORS" FOR PAINTING 
SIMPLIFY ARTIST’S WORK 



New types of pigments recently demon- 
strafed promise to simplify greatly the 
work of the artist. Hitherto the painter's 
primary" colors . -have been 



."primarv" colors -have 



Cap Rtlcains €orjtep<s of Tull try Biir-plo Turn i II 
Nm Kcmcvcd from Cuiuaintr 

on a bottle regulate* tile flow of liquid, 
anything from a fine spray to a steady 

The caps are 



stream being available. 
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BOYISH FIGURE DUE TO MOVIES 
PROJECTED AT AN ANGLE 

Because movie projection booths arc up 
near ike root" in theaters, the foolish fig- 
ure Has been popular for njany years. That 
is an explanation of tkc Leil-year feminine 
revolt against curves, as oiu toned by nit- 
ton M. Tllttle of the Kas^ nnn Kivl::k 1- firO— . 
pane's laboratories, ll" tEle projector ill ti 
theater points down toward the screen at 
an angle at seventeen degrees, the height 
of figures on the screen in relation to their 
width is increased by five per cent, result- 
ing in relative slenderness. The tendency 
of the public to accept what it sees on the 
screen as the last word ill fashion and 
beauty has done the rest. Large projec- 
tion angles may therefore he largely re- 
sponsible for the vogue of slender figures, 
Curves began to regain popularity when 
Jailing business conditions reduced movie 
a I tendance, Mr, Tuttle points out that a 
large amount of distortion velii be present 
on tin.' screen with the audience in no way 
conscious of any unrealistic effect. 



FLAT CAR CARRIES FIRE ENGINE 
TO SCENE QF BLAZE £ /*/*j 

Firemen called to fight a Wtue on a pier! HTb^e an Electric 'w„aH«+ ie Omh Wails and Cuiliiijia; 
in San Francisco bay f ound the fire was ,lic JU “ flLna “ thc au[fae ’ 

in n’t section ot the prer one mile from 
shore where no fire engine could be driven 
under its own power because the pier con- 
tained only railway tracks. The problem 
was solved, as Lhe picture sbows h by load- 
ing the lire engine oh a flat car and haul- 
ing it (o tli e bta£e ; fi^ the raSb 1 

JLa 



Whtsi h. Fla* Hi tiki; CJilT Ob h Hlcr C tiiltfllililjij; QhIv ttAi.lu.-Ay T/dclci, 
Fire Track Wax Carri.c:l cc die Scene or. the Flat C nr. c: Shewn 



ELECTRIC WASHER FOR WALLS 
CLEANS AND RINSES 

Fainted walls and ceilings now can be 
cleaned with an electric washer which 
rinses thc walls after scrubbing them. The 
outfit consists of a tank containing the 
water and detergent, a 
force p 0 m p operated by 
an electric motor, and tile 
scrubbers. After the wall 
has been scrubbed, the 
Hjime machine rinn.es it, 
tin: water its each instance 
being returned to the 
drainage tank. One of tile 
secrets of its work is the 
even p rcssu re a L w h i C h 
the detergent is applied, 
this pressure, rather I him 
the rubbing, removing 
most of- the dirt. Otie 
man operating ibi? outfit 
can do ns much it] a day 
as three men by hand. 
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RUBBER GUARDS FOR BUMPERS 
ABSORB SHOCK OF IMPACT 

Bumper guards, cons in ting of thick pad* 
of heavy, resilient rubber finished i rk black, 
protect (be niq-tal finish of auto bumpers 
from damage and at Lite same time absorb 
much of the shock of impact in minor 
traffic collisions without transmitting the 
shock (0 either the bumper or the car. 
Such impact* as do occur are free from 
noise, and it E* claimed the rubber pro- 
tectors lie Ip to prevent breakage of glass 
and aid ill preventing frame strain. The 
cushions, which can he slipped over a 
bumper in a few seconds, also will help 
tu eliminate under passing and locking of 
the bumpers. 



ME C MAXI C5 

Western Air Express, American Air- 
fra n scout in cm a 1 and Western Air, 
Inc., and United Air Lines. It is known 
that sounds set up vibrations which re- 
.'iv ' on 1 he Inner ear, causing iil- 
eivss. To track down these noises, 
iii aeon .'tic analyzer, developed 
Boll T e I e p h one laboratories 
.. iT- ihe Electrical -fte- 
:■ e : l i cTrFro’dtl c E s cp r po ra- 
: i.i st ailed iti pas- 
A movable 
. r o p h o n c isolated 
sounds from propellers, 
wing lips, motors, ex- 
it a le s I stac Iks, w in d 0 w S , 
ii isi.-l:-. gc panel i ng a n d rig- 
ging, In one experiment, 
it w n s revealed that the 
, ship of control wires bc- 
> L i fuselage walls was 
an sing tit i rty per cent of 
cabin noises. This fault 
was corrected, reducing 
v ibra fcio n considerably. 
The : n pincers also found 
th m a large amount of 
vibration was the result 
of harmonics set up in 
materials which did ILot originate vib ra- 
tio ns by themselves. This action is simi- 
lar to that Ot piaEibs when ihe vibrations 
of certain strings actuate other strings 
Eiot sounded on the keyboard. When har- 
monics occur, the vibrations multiply'. The 
engineers pointed out that these vibra- 
tions cause metals in transport ships to 
harden ami final Iv break. 



NOISE ANALYZER TESTS FLANE 
(' k TO END AIR ILLNESS 

Prevention of air nausea among passen- 
ger* on Am erica's transport planes may 
result from scientific tests in which a 
sound analyzer was used to detect dis- 
turbing noises in the big liners of the 



Trttmc Naina in Tran^pflrt FLsiic In Artem-pt to E«- 
■! ii :t VibriLiuis Tint Cmm DiauumEto t 
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TO Ha VE a SPIRAL ROAD 1 , 

One of the features planned for the 
Paris Exposition of l f J37 is a mammoth 
tower 01 concrete, 2,300 feet high. up 
which motorists can climb in their cars. 
Tlie motor road, three and one- half miles 
long, would spiral around ami around the 
tower to a height of I.6+D fect r where a 
garage accommodating -MO cars would he 
siniasccl. Above the garage n restaurant 
is planned and above that a hotel several 
Tories high. On top of the hotel a lofty 
pillar would support a powerful aerial 
beacon, and a cabin for meteorological 
observations. Cars ascending tile great 
spiral ramp would travel under their own 
power, but in descending, they would he 
attached to a mono railway, the driver 
steering the cat while tlie speed is Con- 
trolled by the monorail attachment. From 
the ground the beacon, it is estimated, 
could be seen for 100 miles, anti it Could 
lie observed from an airplane over Eng- 
land. The site for the tower is a hid 50d 
feet high, cm the outskirts of Paris. , ... 

6 ¥3 



INVISIBLE ENERGY IN NIGHT SKY 
FOUND BY SPECTROSCOPE 



Even when the night sky appears inky 
black lo the human eye, it is a luminous 
ptuvcr liu-use of energy under the spectro- 
scope, '! bis sky energy is not Starlight, 
according to Dr. V. M. Slipher, d ire cLor 
of Lowell observatoryT^FfegtTfffi Ark. 
Part of i Hr-rm -aamHrtt-vrh netTEr 

sees. The rest comes beating down cease- 
lessly upon the earth, possibly from space. 
As revealed hv the spectroscopic ’’eye,” 
there are really three auroras. One is the 
u'cll- known visible display so often ac- 
companied hy magnetic storms. The sce- 
ruul, all hough never seen, is permanent. 
The third conies briefly, flashing mi just 
after sun set and just before dawn. Its 
arrival is the moment when the last rays 
of the sun, or the first, touch the earth’s 
atmosphere directly above Lbc observer’s 
head. Doctor Slipher has named these 
light emissions "'cosmic radiations," which 
should not Sic confused with the cosmic- 
ray. Dr, Itenry Norris Russell, of Prince- 
ton University^ says these radiations prob- 
ably originate in the extremely rarefied 
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which reflect rati in waves anti make h pos- 
sible to send messages around the world. 



Chaining the 







LiEc P Accs5tro|tra[ih. Beady to Be ln- 
malLrd to Kiryril Eartlsqiiafcci Shads; 
Top. Twra Ac :rler jjin.n:; 5 ha wide 

Viclcr.cc o£ Kecent California Eliaturli- 
an«p Upper KEiCOrJ Wb* Mad* at L&s 
Angeles. where Siifjrka Were Nor Se- 
vere, arul Lawtr R tcor il -flt L-unic 
Beach. Wh-tre ttQfQti Vferi: Severe 



OCI LNTI STS c>f all nations have foUglll 
the earthquake giant for cent tarsus, be- 
gin fling in the early days- of tile Chinese 
empire, Until! recent years, their accom- 
plishments have been few, confined maln- 
y to registering distant disturbances on 
ie seismograph. 

Latest developments in the attempt to 
chain the earthquake are instruments that 
record its different movements. In this 
work, the United £rateo— ooirf -ft+wl-geo- 
d ct i c survey, ceuu aeratihg with scientists, 
has played a leading part. 

The only records of this' Type are three 
accelerograms revealing the violence of 
the earthquake on March IQ, 3 933, in 
southern California. The first sTtqck auto- 
matically put recording instruments to 
work, LEhtS trapping the tern Id nr into writ- 
ing its own history. 

As interpreted by Frank Neumann of 
the geodetic survey, these records reveal 
a very strong lip -and- down motion of the 
ground at I-ong Beach on March 10, as 
well as a Sidewise movement. There really 
were two vertical motions, one a slow rise 
and fall of the ground and the other a 
rapid up-and-down tremor, Mr. Neumann 
explains 1 hat the fast tremors may have 



crumbled 6 hf mortar between the bricks 
of buildings; to that the walls were shaken 
down more easily by later shocks. The 
ground moved in almost every direction 
before Lhe earthquake was over. 

Ah these strong-mu lion records accu- 
mulate, expetLs hope to gather informa- 
tion that will guide the building industry 
and that some day may enable science to 
predict accurately the moment at which 
an earthquake will strike a certain area. 

Man has learned much by Studying work- 
ing models of build mgs erected an large 
shaking platforms. By subjecting these 
Structures to synthetic quakes, engineers 
and architects have developed. theories 
that have been applied with considerable 
success to construction of shock-resisting 
homes, offices, schools and factories, 

Jill SI what ha ppens to a building iit Oil 
earthquake ? 

VY. E. Hart, Structural engineer for tile 
Ireland Cement association. answers; 
7ie‘;u."l ion may well be "described a* a 
sudden powerful hammer blow delivered 
at the base of the building, followed by 
another blow from the opposite side, when 
the earth movement ceases as suddenly as 
it began. These blows coming in rapid 
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succession set up vibrations that =l |J]jIy 
unusual stresses to various parts of the 
building, Sometimes the damage begins 
with the first blow anti til creases, with each 
vibration. Other times, some seconds pass 
before the structure begins lu give way.*' 



Buildings of medium li eight can be 
constructed -so that tEiey will be prac- 
tically ijunhe-proof, claim noted engi- 
neers who have studied carrln; itahe 
effects for years. These authorities 
say that a building' with a substantial 
framework solidly tied together hv 
strong walls and floors, made pi good 
materials, should hr reasonably sate. 

k, M, Scoffield, contractor, who was 
a member of the coroner's jury which 
estimated the recent California disturb- 
ance, says that by ail added Cost of three 
to seven per cent, any building can be 
made shock’ resistant. 

Engineer I la rt recommends reduction 
of the danger 03 Falling walls, cornices 



Left, Guardian on D-.iry an k.i: r h<auuki' 
JMrtu- Him/ WnIIs- Wiltc Kiiipud. Ajiirt 
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and copings, which emi*cfl much of 
the damage at Lung Beach, by milk- 
ing these parts integral parts ci f the 
building, Overhanging decoration* 
and turn Lees would be eliminated. 

Dr. Bailey Willi*, geo logical engi- 
neer of Stanford L' n i versi t y , say s t 

"Rein forced-con crete wall* and re in- 
fo rced-concretc filler wall* in reinforced- 
concrete frames exhibited the highest de- 
gree of resistance among structures tested 
by the Long Beach shock. Good brick laid 
in cement offers good resistance but is 
stronger if reinforced. Wood frames with 
wire or metal lath and good stuc cn gave 
the best satisfaction hi light buildings.* 1 
S ter l-slcck't on skyscrapers escaped dam- 
age, probably due to tEae fact tllat such 
struct Lire* arc elastic, When the earth- 
quake jerk-' the skyscraper's basement to 
the left, steel a few stories above is pull- 
ing [lie o Liter way and absorbing part of 
the energy. As the wave climbs, it loses a 
little energy at each floor and actually is 
"tired out" before it reaches the top. 

A thirty-story steel-frame building ca- 
pable of withstanding wind pressure of 
thirty pounds per square foot at tEie top is 



Concluded tEtat ^ood design, good work- 
manship and the proper use of good iiu- 
Lerials are the requirements lor buildings 
that cun be expected to resist earthquakes. 
Reinforcement with steel or metal laths is 
generally recommended. 

Meanwhile, science continues to seek ih-e 
earthquake's secrets. Capt. N„ H, Ilcck, 
wL the United States coast and geodetic 
survey, lists the accelcrograph, the clin- 
placentenE meter and the Weed strong- 
motion instrument a* three parts of the 
"trap" which the surrey is using to detect 
the strange movements of the earth’s 
crust. The acceterograph measures vio- 
lence of shocks, the displacement tneler 
records the distance and speed of the 
earth’s sway from side lo side and the 
Weed instrument traces two components 
of horizontal earthquake movement with 
a single pendulum on a moving plate of 



considered by many experts to be safe 
against any shock that might be reason- 
ably expected, 

After careful study, technical men Slave 



smoked glass. 

By means of tFic seismograph and long 
stud y 5 iCicriire Ei«l£ tit! citled t E) 4i t ([Uik^S 
are caused by sudden release of tension 
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built up over a tons period of time deep 
in the earth. This causes cracked portions 
of the earth's crust to mb together vio- 
lently. Usually disturbances occur in the 
vicinity of n fault, which is a dislocation 
of the earth caused by slipping of ruck 
masses, 

Two earthquake belts girdle the globe. 

One lies astride the rim of tile Pacific 
ocean, according to Prof, William II, 

Hobbs, of the University of Michigan, 
while the other passes through tire Carib- 
bean sea and neighboring islands, crosses 
the Atlantic to pasF through the Mediter- 
ranean sea and border islands, follows the 
south slope of the juountain backbone of 



Ada and continues through the 
Malaysian archipelago to New 
Zealand. .Scientist s s o rn e t i m e s 
venture to predict an earthquake, 
but without attempting to fore- 
cast the time at which the shock 

will occur, Prof. Martin VI a oho, 
of II ungary , came within t w ■ t 
years of correctly predicting the 
Java temblor of 1531. The method 
used by the Japanese seismologist, 
Ottiori, was to forecast a disturbance as 
likely in that section of the e ire mu- Pacific 
belt which had not been relieved by earth-' 
quakes in a recent period. Thi? method 
has been used by other seismologists, aUo, 
with success. 

Fortunately for man, most of the forty 
to sixty major earthquakes that occur 
each year do not strike populated areas, 

After all, there is some good evert in an 
earthquake. Prof. W, A. Parks, of the 
University of Toronto, cheers us with this 
assertion : 

“If earthquakes ceased, the earth would 
bo doomed, because laud would he worn 
smooth by the erosive action of the seaW 
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MASONRY AMD STEEL MODELS 
SHOW BUILDING PROGRESS 

How (lie building industry has advanced 
Is demonstrated bv three models- in an ar- 
cb i.t cct ural ex h ib it ioai. Th e 1j rs t repress til s 
the low, heavy, dark masonry building of 



Qrtty a Few years ago. flic second combines 
steel ad id masonry, while the third is the 
light airy tower of today, made possible by 
steel -skelut on c oust ruet ion. 
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FIRST AIR-CONDITION EE PATENT 
SEVENTY-EIGHT YEARS OLD 

W fi ile a ir-co n cl i t iodi itig etj u ipm e tit i s j u s t 
coating into use, the first patent for wash- 
ing and Cooling air was issued in ISaa, 

seventy-eight years ago, Job R. Barry,, of 
FEiiladcEphia, contemplated the machine 
or use in railroad cars, omnibuses, stage- 
coaches and other vehicles. The device was 
to be operated hy a belt driven from a car 
similar to the method employed oil 
modern train, and consisted of a fan 
direct air through two “refrigerating 
made of wire mesh, which cooled 
air by contact with ice water irotll a 
tank underneath the car. When 



this cooled air entered the car it 
— would create pressure to prevent 
entrance of smoke and- sparks, 

o t i t 

RACE DRIVERS USE RADIO 
TO GET REPORTS 
FROM PIT 

Radiophone communication be- 
tween radng-car drivers and me- 
chanics in the pits has, been test- 
ed. on a race track near London, 

tory system of dag and placard 
signals HOw in il*c, With radio, a 
driver can keep In constant touch 
with his managers and mechanics 
who are watching tlse position of 
his rivals, Racing at 100 miles an hour, 
drivers have found it dill! cult to recognize 
signals and placards held up hy members 
of the pit staff. 

OIL BURNER WITH A SILENCER 
£ tflf OPERATES QUIETLY 

Quiet operation of a new oil burner is 
assured by a silencer that causes sound 



( 
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I.iiai Oil Bi.riiir Ik Equipped with .1 Siksicer; Vit-ri- 
lic-n li Reduced by Riihbur Muiine hri 

vibrations to dissipate in a series of con- 
volutions before traveling out side the 
burner. Vibration is minimized by mount- 
ing the entire burner on a rubber bearing, 
or sleeve, in the clamp of the burner leg. 
This sleeve also constitutes the height ad- 
justment of the burner. Another 
feature is a filter cartridge that 
makes it possible to clean the 
strainer hy merely turning an ex- 
ternal handle. The burner has a 
capacity of one to six gallons of 
oil per hour and is; of the pres sure- 
atomhjng, constant-ignition type. 
It is fitted with 1 hermnstat anti 
stack safety 
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FARM WASTE E 



IS TO PURIFY 
WATER SUPPLY ^ ^ 0 Q 

Purification* of water for the 
nation’s cities ''by means- of farm 
wastes in ay be tfKtesuh of recent 
tests by chemists. Research indi- 
cates that the hulls of buckwheat, 
rice and other grains may he con- 
vert eh into "activated char," foe 
of odors and tastes common to 
surface-water supplies during cer- 
tain seasons. More than 4IK1 wa- 
terworks in all parts oi the coun- 
try are using finely pulverized, 
activated carbon, or charcoal, an 
a purification agent. The carbon 
in the form of a fine powder is 
applied to the water before it is 
filtered. Expulsion ui odors arid 
tastes is accomplished by purely 
physical means, nothing of a 
chemical nature being imparted 
to the water. Dr. P. Burke Jacobs* 
of the U. S, agricultural slat ton at 
Ames, Tn., after inspecting the re- 
search laboratories of the Hack- 
ensack Water company in New 
jersey, says that production of ac- 
tivated carbon from farm wastes 
offers a promising field for im- 
proving water supply. Activated 
carli mi is now produced from 
fruit pits and other cellulose- 
bearing substances, 
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ELECTRIC-WIRING DUCT 
REDUCES WORK 



U 



u/M- 



Ex tensions of electrical wiring 
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Ream and Ffitgica I llumiruter] with Ordinary Li^ht and wiili 

InvLsjUt LlkI-i Which !R t-ve-j h. the Dc-tGTalions 



metal tiuct into which (WO No, 14 wires fit. 
The ovnl case, Finished in colors to match 

tin noticeable.. IL 
eliminates trail- 



i n g, dirt y a n fE 
sometimes unsafe 
cords by serving 
as ,x neat wire cur- 
rier along the 
baseboard, flour or 
other part of the 
room, Elbow caps 
arc provided to 
m abe close-fitting 
corner barns. __ 

^WJcCn, OyUrf ... 
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“INVISIBLE* DECORATIONS SEEN 
WITH ULTRAVIOLET LIGHT 

By the simple prnee-,s of switching off 
the regular electric lights a tad turning on 
^invisible" ultraviolet light, a room deco- 
rated with fluorescent puirtl is transformed 
as if by magic from an attractive dining 
room, for instance , to a gay party-setting 
featuring modernistic dec orations. The 
secret lies in the paint, which is sensitive 
to die ultraviolet light but is invisible un- 
der Ordinary lights. By treaLiue walls and 
fittings with the invisible decorations, the 
interior of a menu can be completely 
changed simply by changing lights. - 
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what you leave a L >7?? 
ionic ill at makes a xO 

camping trip n success. 

With twenty-seven 
years of automobile 
camping behind him, C. L. |J Out- 
_donr' ? F>ji nklim lh&"Klc Llfi e trt sonnt. 1 ' 
passes on the emphatic advice to 
travel light. Xu one likes to do camp 
work on a yacati dti, and the less 
equipment you Slave the less work 
there is. Nearly everyone, for in- 
stance, takes too much clothing on 
an automobile camping trip. The 
chances are that one change is 
enough. The rest is in the way. 

Too m a nv dishes and cooking 
utensils is another common mistake. 
Some solve the problem by carrying 



Tn Oval. Dravrwi for 
C Lathes: Bulovr. Slav* 
Slides Out Bmdy fat 
IntUPI Use 



paper cups and dishes. Experienced 
campers use pans that nest into one com- 
pact box, A targe pail is a good place to 
store dishes, coffeepot, frying pan and 
other kitchen hardware. 

"Don't expect to have a Carefree time if 
you casually throw a lot of food and bed- 
ding in the back of the car and drive off/' f 
Franklin says. J£ Thc fun of camping de- 



pends on proper preparation. It is foolish 
to rough it when many conveniences are 
available, but it is just as foolisSi, also, to 
load yourself down with a toe of super- 
fluous gear." 

A modern gasoline stove is a first es- 
sential, A wood camp hre Looks fine but 
it takes an experienced woodsman to pre- 



■e (T5 2 - 



Auto campers 




pare a meal over one, Keep lIi e stove 
level — otherwise t lie loodl tilts to the side 
of t lie pans. Ik' the exhaust manifold Oil 
the engine has a flat top your cooking 
problems are simplified. An hour before 
you stop* remove she paper labels from 
some canned goods, lay the cans on the 
exhaust manifold, and tie with wire. By 
stopping time the food will he piping hot. 
Handle the hot cans with gloves and watch 
out for spurting juice when you open 
them. You can damp a small aluminum 
roaster on the manifold if it is large 
enough, or a square tank to heat water. 
An old suitcase, carrie d upright anti fitted 
with shelves, makes a good traveling pan- 



cry, A glass jar is the best place for hot- 
ter, Don't forget at least one sharp Jtnifc 
and a can opener, 

A lied of boughs lias its place in the 
wilds but not w litre a more comfortable 
bed is available, T f there arc only two peo- 
ple, fit tile interior Of tlse ear for sleeping, 
The scats should lower down fiat and 
form an ideal bed. An air mattress, blown 
up with a bicycle pump, is spread over the 
seats, anti blankets laid on top. You can 
make screens to fit into the car windows. 
Make the frame shorter than the window 
opening and roll the glass up until it holds 
the frame in position. A hammock hung 
from the roof keeps clothing out of lire 
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way, For more than 
t w o p fj<j p Le, tarry o ne 
of tile simpler tour- 
in.fr tents that tan be 
erected in less than rive minutes. It should 
he waterproof and have a sewn -in cloth 
door, The openings should be coveted 
w ith mo s qui to nett ing , A i T ma ft rcssc s laid 
Oil the floor are warmer and more com- 
fortable than cots. Alstu they fake up 
less room. 

Ill deciding what to leave at home, don't 
discard the blankets. Even alter a hot 
day it is told in the mountains and des- 
erts, If you discover that you didn't take 
enough blankets, spread newspaper under 
the mattress and between the top Layers 
of bedding. The tent and blanket? arc 
roiled up into a compact b untile carried 



on the roof or running 
hoard. You can keep the 
dust out of the bed roll 
by wrapping it in heavy 
paper, Ruhbe r bands from 
a discarded inner Lube 
make strong straps, 

Since Franklin is an 
0 id 1 l a o d at a u to ri tub i le 
camping, let's inspect his 
car. lie calls it a combi- 
nation hotel on wheels 
and a to ay man's dream. 
Jt is fully equipped for 
an extended lrip f but you 
need a second glance to 
tell where the equipment 
in stored. All except a 
blanket roll is carried 
outside in two neat boxes 
0 n each running boa rd 
and a large rear trunk. 
The weights are equalized. 
Everything is arranged 
for minimum labor. 

The outboard boxes arc 
made of five-ply veneer 
fitted together with wa- 
terproof glue a oft cov- 
ered with duralumin 
sheet metal, and are 
bolted to the car. 
The metal top?, arc 
dust and water- 
proof. On the run- 
ning board also is a 



sturdy ice box bolding twenty-five pounds 
with room for storing plenty of food, A 
flat trunk on the running board behind 
the ice bos holds the gasoline Stove, pans, 
enameled plates and eating implements, in 
cloth-covered shelve;; and drawers. The 
stove slides out on its base and thumb- 
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screws raise either end to level El. The 
large rear trunk COll tfLitlS an oak water 
keg 05] one giile am! a chest oi" drawers on 
the other. The keg is [jacked in sawdust 
and cot] nee ted with a spigot on the side 
of the trunk. The top of tin?, trunk Silts 
and exposes a shaving mirror, and shell 
for toilet articles. 

On the left running hoard is another 
chest for clot Sics and incidentals. Bell slid 
it is a patent aluminum cooker that ob- 
tains its heat from engine-exhaust gases 
circulated through the base. Franklin 
stops at a wayside market fate in the nttcr- 
noon, plops vegetables and meat into the 
cooker, and Hindi them done when he 
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parks for the night. Behind the 
cooker, in another box, is the 
pantry. Square tin boxes with 
right- fitting covers arc filled witEl 
hour and loose groceries. The in- 
side of the ear is- cut for sleeping, 
and Franklin can make his bed, 
place screens in ibc window's, and 
retire in less tliail live til mutes. 
Besides the blanket roll, he car- 
ries ft s nut II folding table in the 
back seat. 

A small camping outfit allows 
campers to reach country dosed 
to heavily loaded cars. When 
leaving the highways, carry a 
hatchet, trench shovel, lantern, 
wa s hb as in , ii r st -aid k Et , cli a i n s and 
tow rope. Instead of burying 
tools behind a seal, some stow 
them in a metal box fastened be- 
tween front bumper and radiator. 
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T{ early :a Release 3ilIaon: Baltcm. Watching the 
Nate Spoat ni Wire Thai HclJi the Balias CitliVS 



SMALL BLIMP LIFTS ANTENNA 
FOR RADIO BROADCASTS 

Held aloft by a baby blimp, a radio an- 
tenna t rails 1,500 feet in the air above 
TTfa~t«p£r i ni c nta I slation_or a Pittsburgh 
broadcasting company. VYli ell'i er signal 
strength is greatly increased by this ar- 
rangement is the objective of tests now in 
progress. A light aluminum wire serves 
the dual purpose of restraining the '‘cap- 
tive aerial’ 1 and of feeding it radio pro- 
grams. Theoretically, at a distance of for- 
ty miles, signal strength several hundred 
times that now possible will be obtained 
by using (lie antenna-carrying blimp. It is 
known that radio waves, travel without 
loss from the earth to the "hcavisidc layer" 
where they are partially absorber! and 
bent back to earth. The return path being 
without loss, it often happens that the 
waves travel for hundreds of mites and re- 
turn to earth with fair intensities. Engi- 
neers of the Westinghouse Electric and 
Manufacturing company' hope to solve the 



problem of signal-strength loss by 
placing the antenna high enough 
ab : i vc the earth ho radiations may 
be perm it E etl to t ra v el directly 
fr vn the antenna to the ground. 
Computing the curvature of the 
vai'di, the engineers find that the 
antenna should he 450 feet high 
to thirty miles, and 4,2Q0 

feet to f eighty miles. 

C . “ 

RIFLE SHOOTS TWELVE 

j-.-.wn BULLETS A SECOND 

Capable at, firm g /SO shuts a 
ii ate, more than twelve per aeC“ 
fl, Germany's, deadly machine- 
riile has bedfj tested in secret, 
i* said to be the lightest wcap- 
of its kind, weighing Only a 
more than ten pounds, 
rifle is easy to handle and 
no noticeable recoil. It con- 
but three parts. Submerged 
id or sand, it remains undam- 
Firhig speed can be rcgit- 
ireun single shuts to success- 
ive bursts of from 250 to 75Q 
a minute by merely Lcmch- 
a small lever near the trigger, 
riile has a range ui nearly 

3.000 yards for accurate firing. Discharged 

1.000 times in rapid succession, the barrel 
does not become extraordinarily hot, due 
ro a it- coo ling permitting (he complete 
discharge of hot gases following each shot. 

co-si 

POUND 'OF FUSE WIRE WORTH 
ELEVEN MILLION DOLLARS 

Fuse wire costing more than ^ 1 1 .280.000 
per pound forms the fusible element for 
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very /delicate electrical I nsfr aments, 
rcrs :gnrl Horne radio tubes. 



If 1 

CU0U L A R M 1 : C H A X It ft 
instju, 

:s. One pound of 
the fclaiintim from winch the wire is made, 
however, can he drawn into a filatlieul 
4j5l> miles tong, and since each fuse uses 
on^ 1 a very small piece, the cast per piece 
is [feint iveiy little. The delicate filament is 
on b -ill irL icf.lt the diameter of a human 
hale,, cannot be seen with the naked eye, 
arid is so light it Jloat-3 in air, To make it 
livable, the filament is sealed in a gLas-S 
tube and caps are placed over the ends. 

Tiis const it utes the fuse! Ti a current 
g] eater than one one -hundredth ampere 
passes through it, the metal ss ill fuse and 
til us protect the instrument with which 
i t i s to le i lec L cd. l r or c o ii vcn ien ce a nd speed 
in. making connections, the fuse is placed 
in a tub dike metal CCuitleCtor winch is 
fastened 1 o tlic binding post of the instrU- 
niipii by a metal strap, Tlie current wire 
plugs in at ibe top of the connector, 
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RUBBER NUT SEALS TIRE VALVE 




A n JJriiLiTi Whirls (J&ri Be Hune on. tlie Wall LLlse 
Picture; I’Axtcd t-a the Bark Is a Martne Stuns 



AND REDUCES DAMAGE 
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Scaling rhe rim 
a g a i ii s t ra i n anti 
dust, a rubber n u t 
for the an tom o- 
hile-tire v-ELlve ha a 
been produced in 
re place the m c t a l 
not, It also pro- 
tects the tube 
against flam age in 
the event of punc- 
tures and blow- 



ir out and sides, all of glass, with metal 
binding 1 edges. On tbe back is pasted a 
water or submarine scene, and .sand is 
placed in the bottom, blending into (be 
background to give an effect of depth, 
A siphon is used in changing the water, 



Outs, since the valve stem readily frees it- 
self from the imt, permitting the tube to 
rotate with the miter casing. Thus, Tim- 
cut damage is reduced anil tbc valve stem 
is saved from being ripped out of Lfic tube. 
While there are no threads molded Enin 
the nut, it 13 constructed of such soft rub- 
ber that it threads itself tight against the 
rim, holding tbe valve stem rigid. 



VENTILATOR FOR THE KITCHEN 

FITS IN STOVEPIPE C 6 

Heat amt Cooking odors arc removed 
from the kitchen by a ventilator unit that 
fits Into the stovepipe. The unit replaces 
a t wenty-fou r-irtch length of pipe in the 
ordinary arrangement for carrying away 
fumes. A two-blade fan, driven by a 
s(|uirrcl-cagc electric motor, will clear the 



WALL AQUARIUM LIKE PICTURE 
MAKES NOVEL DECORATION 

Instead of keeping your iish in a bowl 
00 a s La ml, you can now hang them on 
the wall anti make them serve as living- 
room decorations by using a wall a t[ oa- 
rs um which resembles a hanging picture. 
The aquarium has a flat back and sloping 



kit die ti oi odor- 
laden air in about 
n 3i e m i n n t c 1 as 
compared to the 
natural draft 
iv h i c h requires 
from t h i rt y min- 
utes to two hours. 

c 5“ 3- Tbc ventilator a [so 

is supplied ua spe- 
cial units for dee- 
tric-stnve or other 
installations. It 
makes a stove 




hood mure efficient. The unit is construct- 
ed with a permanent opening between 
overt and the chimney flue. Three hours 1 ' 
us? costs ahoj.it one -third of a cent. 

M t #£ ft 
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Sho-^Lnt Ke)*t MaeUimi GrTfcdra StUKUnl'n T«l Paper ; 
Lintii J-'lis!i*; if Jlmwcr h Rip; bn. 



ROBOT MARKS PUPILS' PAPERS 
IN SCHOOL TESTS 



Test papers in (Hi; school can be graded 
by a robot that works by electricity. Tests 
are of she multiple-choice type, that is, 
several answers arc given from which the 
student selects the one lie thinks is cor- 
rect, A test paper and a special perforated 
slip numbered exactly tike the test paper 
are given to the student, If he decides 
that answer No. 3 is correct for question 
No. 1, he punches out perforation No, 3 
on the spec La! slip. The other questions 
handled in like manner. When the 
test is completed, the slip is placed in the 
robot, arnl EL light glows niter each correct- 
ly answered question when a button is 
pressed. The total score or grade shows 
Oil a dial, and wrong answers arc indi- 
cated by the absence oi lights. Slips are 
checked at a rate of ten per minute. 









COLDEST COLD EVER PRODUCED 
£ <- jftSTlLL HAS A LITTLE HEAT 

Not yet has science been able to pro- 
duce a temperature that has absolutely no 
heat. The coldest cold, attained recently 
by experimenters at the University of 
t-ah{ornia P is 459,1 degrees below zero, 
Fahrenheit. This temperature is within 
,25 degree centigrade of the absolute ab- 
sence of heat, or absolute zero. The eN> 
eri men tests jure continuing their work in 

UL 
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the hope of producing an even lower tem- 
perature. Attainment of absolute zero is 
believed essential to the solution of many 
scientific problems. One theory is that the 
practical absence of heat is necessary to 
the creation of a perfect vacuum. Anoth- 
er is that new low temperatures will aid 3n 
the manufacture of stiperstccl. The sub- 
stance used iti reaching 459.1 degrees be- 
low zero was a compound of gadolinium, 
a metallic element. 

6 S6P 

COMPASS WITHOUT A NEEDLE 
IS PROTRACTOR AND RULER 



Needle hole-; and slipping and fearing of 
paper arc eliminated by using a compass 
without a needle which is also a protractor 
and four-inch rule. The point of a central 
indicator takes tlic place of a needle, and 
when used as a protractor, this point is 
placed at the vertex of the angle and the 
degrees are read oil in the usual manner. 
The rule combines with the other features 
to make a Complete instrument for meas- 
uring and making drawings. The device is 
safe and convenient to carry, as it con- 
sists only of a printed celluloid and the 
central metal part, anti any kind of a pen- 
cil, or even a fountain pen can he used with 
it. A compass-ruler has been made to meet 
the need of those who do not employ a 
protractor. It Jins a 
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Tup, Krvptaff tt. to* on Mm_ Kimiy Ptn: Left, Small 
Pump J,.,i Porcini* Air ir.'.o Aquarium 



talk? out loud about 1 m-- illness, If his 
back tin droops, that's 1 1 i p St'S liuil ]i is 
stomach aches or that living with that oth- 
er i i h h has given kins a pain in the neck, 
When dial 1m is lowered io half mast, 
drop Jack or J itl into another howl filled 
with a salt solution. If yon live on the 
coast, just dip the "medicine" right out of 
the ocean, using one part sea water to 
five parls oi fresh water- Leave the fish 
in his hath for several hours and SO cut 
you'll notice that he's as chipper as ever. 

ft you live inland, you rtiay use A salt 
solution, too. Rut doiTl grab the shaker 
and sprinkle table salt On the fish's tail. 
There are some chemicals in it that may 



I~\ONT kill your goldfish with kindness. 
^ Many homes have little Jacks and 
Jills swimming about in some kind OI a 
bowl, hut few people realize that keeping 
their finny pets; healthy and happy Is 
largely a matter of doiVts. 

For instance, don't overfeed them, don't 
handle them too much, don't treat them 
for one disease when something else may 
be [be matter, don't cramp their style by 
cramming them into a bowl too small — In 
fact, you don't even need to change the 
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water if you keep it well mixed with air, 
Ordinarily a goldfish is subject to only 
three or lour ailments, and he almost 



be w r orse for the fish than the disease, Ob- 
tain pure salt, putting a tahlcspaonful in 
a gallon of fresf] water. 
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One Step iu th-e Gijti i:i;t UtthnJ a i 
Feeding Gizldijiha G.Uy u Mill: of 
This Granular Fond Is Poured in M 
Hill Wi.iL Kai if M Ken- will litei ; 

This Keeps Aquarium Clean 

If one of your pels swims frantically 
about, nr if lie appears tn be scratching llii 
back against th-e sides of the bowk he's 
tedling you that something; must be done 
about those parasites at the edge of his 
scales, Tli esc pesLs can be picked off with 
tweezers, It tEiis leaves a raw spot, paint 
it with balsam „ using a smalt, soft brush, 
You may notice in the spring or fall 
that Jill is growing a sort of white cape. 
Actually, tins i? a fungus or mold l hat 
starts on the scales am! spreads into the 
gills. If you don't give her an ammonium 
sal t hat 1 1 _ sli fc will choke to death. 

s erbap<thf most serious malady that 
you Evicts may gel ii bladder trouble, 
Siyimmi ng lop-sided is the signal for this 
merit, which should be treated by plac- 
ing the fish in shallow’ water wish plant 
life and feeding it cut angle- worms. There 
is no sure cure, according" Tn Tin gene 
Gronf, who looks alter the happiness of 
goldfish in a Chicago store of the Vaughan 
Seed compusi^- __ ^ ; - 

yyV. (0 2A l I A 



plant life will get two Or three hours of 
sunlight each day. Ultraviolet lamps will 
produce the same effect. 

Avoid sudden changes in temperature 
of llie aquarium water. S?*ty degrees is 
all out right. A £1 that i tig thermometer elim- 
inates guesswork, although you usually can 
tell by dipping your hand into the howl. 

Pour in only’ as much food as your 
lisli can con sum e in live or six minutes 
each day. Plenty of artificial foods are 
available, but many dealers recommend 
granular types. Water fleas, nut angle- 
worms and tuts of raw' beef are great del- 
icacies, Hut feed only as much as the fish 
can eat oacEi day. because it decars. 



Even a poor iish is entitled to enough 
room tor comfortable movement. If you 
have lour or five fish about two and one-" 
halt indies long, you’ll need a four-gallon 
*' aquarium. That gives (hem space fur play- 
ing games nr setting up house- 
keeping, and it also is large 
enough for plant life, 'This tank 
is twelve inches long, nine inches 
wide and nine deep, if it is the 
rectangular type. 

i'incc the aquarium so that the 
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Then there Eire water plants, called by 
such names as ca bomba, anacharis an cl 
myriophvllum, that your ball will cat, 
There is otke job ill at you may fimt mo- 
notonous. That is changing water. Con- 



trary to the common belief, water need 
never be changed if it doesn't get dirty. 
But — and for the sake of alt live goldfish 
— ho sure the water contains enough air. 

This can lie done by dipping up the wa- 
ter and pouring it back into the bowl. 
However, the water should be changed 
mure often it] ill is case. Sufficient plant 
life in (he aquarium will relieve you of 
some of the work for it helps aerate the 
water. The most efficient method is that 
in which a small electric pump forces air 
into the bowl. 



Top. T-akinj! TnH- 
wratw* of Wa tti - 
ududeti. Left. Scrap- 
ing Sidn- c( LAe’&C 
A^ii&rinns; Um.ee am, 
Fti.gh.t. Shctf'.ng Sec- 
rinrulai: S h □ v-c of 

Hour] 3ii Ui± 



Jf chlorine is used to kill bacteria in 
your city's water supply, let the water 
stand from one to three days, giving time 
for the escape of fumes that are harmful 
to goldfish. 

Whether you own the common,, hardy 
variety or the delicate telescopes,, lion- 
heads anrl o rand as, their care might be 
summed up like this : “don't overdo it." 
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CRAWFISH AND CAT SAVE TIME 
QN RAILROAD PROBLEMS 



Sirni'iified Method far Administering QKj'Kcn Elimi- 
nates Costly Eqti-IMr-t-iit and Dim-iJmfQrt ta Patten t 



TUBE TO ADMINISTER OXYGEN 
EY INEXPENSIVE METHOD 



Use cF a Km nil rubber tube for ad minis- 
tering oxygen to patients may replace 
more expensive and complicated methods. 
A si m pi ifi cd treatment has been developed 
bv the staff of the University os' Wisconsin 
hospital. It Consists of the ruliber tube, 
which in lubricated and passed gently 
through one side of the tsose until the Lip 
lies along the back wait of the throat. 
Thus., oxygen is conducted to the region 
of the opening in the windpipe. The ruhe 
is held in place by narrow strips of adhe- 
sive jape attached to the patient's lip and 
cheek so that no movement and tickling 
of the throat cun occur The percentage 
of OXygetl iuiialed depends Oil the Cute 
with which the tube lias been placed and 
On the rate rtf flow of OKygeil fruit! the 
cylinder to which the tube in connected. 
A humidifier and meter fur registering tile 
oxygen flow also arc usedr It is claimed 
that unusually liigfs concentrations, of oxy- 
gen can lie administered by this method. 
When mi oxygen tent is used, the Upper 
part of the patient's body and head are itt- 
C to SCtl, but part of the oxygen concentra- 
tion is lost each time the flaps arc raised 
to permit nursing care. An oxygen cham- 
ber incloses Lhc patient, bed and nurse in 
a gas-tight arrangement. 



WEmn the foundation of a set of rail- 
road track -scales became filled with water 
recently, the bridgr-anrl-hnilrl iog foreman 
found that ihe'UjuiLL |j;]TiTTI?udlTrgTroTiL the 
bottom of the scale pil had become packed 
with mod. Faced with the problem of how 
to clean out the pipe without digging it 
up, the foreman placed a large crawfish in 
the pipe mid sealed one end. On hi.s next 
inspection, he found that the crawfish had 
dug its way ill rough LEle mud and out the 
Other end, leaving an opening ail the way. 
TEm job was completed fiy flushing the 
pipe with a water hose. On another occa- 
sion, the foreman was confronted wiLh 
the problem of reinforcing a broken -.tone 
culvert under a high railroad fill with a 
twelve-inch pipe. While trying to devise 
a way to get (lie pipe through the culvert, 
he noticed a friendly' cat. Tying a fishing 
line to the cat's tail, lie pushed the animal 
into the culvert, As the cat dashed from 
the Other end, it wa:s relieved oi the fish- 
ing line, which then was used Lo pull a 
rope through the culvert. Ey means of 
the rope, the pipe was dragged into place, 

e ’ : — - — 



OIL DISPENSER SLASHES CANS 
AND STOPS SUBSTITUTION 



To stop the practice of unscrupulous 
dealers who substitute inferior grades of 
motor oil for quality products, some refin- 
ers have placet! their product in scaled 



D:IVtn6«r ^illi Khb'sn T-nsi'd* (iyr Opening £ is ^ Mimtac- 
leig a La.j.il'jd Can. ai Motor Oil 



containers. Xow a companion dispenser 
for the sealed 
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out. From the outside, 

em: dispenser look* like 

the o suit I measure with 

its gooseneck spout, In- jBHr'"' 

side, however, there is an A 

arrangement of knives jl 

and blades. When the 

seated, can of oil is pressed Js jr_*!fc 
into the dispenser, the 
Hades rip open the can 
and drain it, at the same 
time mutilating the cart so Hint ii cannot 
he used again. The oit drops Ui a chamber 
below the knives and is poured into ttie 
breather pipe in the customary way. 



i£LAY TILES EASILY INSTALLED 
a BY LOCKING ON WALL 

i 

Anyone can install a new-type day tile 
without/ previous ex petit 1 nee by using die 
manufacturer's method. In a new house, 
special setting sheets arc nailed directly r* « 
the studs- or furring slri[)s. The tiles lock 
onto the setting sheets, (he joints are filled 
arul the job is done. In modernising all 
old house, the sheds are applied right over 
the old wail am 1 theAiks are net into place. 

-KmIAmX-, The body of the 
tile is molded wet 
from high-temper' 
aturc fire clay. Ex- 
cess moisture is 
" dried out and the 
glaze is applied, 

I combining the tile 

and the aze to 
obtain ext raord i- 
nary resistance to 
cracking, craving 
■ . and lifting. 



Piutiiijcr iPiis in T*yd SecUnna; Circle S-tio^a Hwi 

Easily VtliiL-f: Is T.T.4II i:iii=»:c i::l irumL.I [Lml ILH 

so that it can be turned a< an angle of 
forty-five degrees, iaeilitating operation ui 
the vehicle around corners and curves. 
Should the engine fail, its section can be 
uncoupled and another attached to the 
trailer, which has accommodation for fifty- 
fivc passengers. 



PLANT LABELS MADE OF METAL 
MARK GARDEN ROWSg 

Permanent labels for rows of vegetables 
or flowers in the garden are available, The 
slake and frame are made of aluminum, 
while the writing surface Is -soft copper. 
This copper pad will retain indentations 
matte by a pencil in w riting. Tn addition, a 
celluloid slip be- - 
Ei l n d the c o p p e t r Cl 

pad is provided for ^ 

keeping an abhre- 

viated record of .*■- 

work in the gar- "' '] 

den. The labels 1 

are made in two v jK 

styles, one as a jL 

EKake to push into 

the ground and \ f 

the other as a \ \ Vi* 

frame to w'ire on N. .V -% 

jhrukberyjj /\ 
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DETACHABLE ENGINE FOR BUS 
IS MOUNTED ON WHEELS 



Mounted cut its own set of wheels* a 
detachable engine for motor coaches has 
been developed in F-urope. The arrange- 
ment is similar to a motor car pulling a 
trailer, the engine serving as car and the 
passenger compartment as the trailer. 
The driver sits in the detachable-engine 
compartment, which is just like the front 
of (be ordinary bus or coach. The differ- 
ence is that the section containing the en- 
gine is coupled tcu the passenger section 
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Left, Clulkti R.ialtet Carrier 
1 1 ■= : 1 1 : i ■ f jc -:.in iicjllurs fr'jtn a 
Wire; the Cwrliif 3 k E'uahul 
iMnnjt aa the ClatheaUne I:; 
K: ,L • I : IJ iirh t. G la ta T cabet- 
lle 'Tltri! Scrvi -4 .1 - a Teapo-i 
Ton JR a* In Plnccil In side Lid 
w:th lit- Siting Koldi'iE It 
Out of Water; WlLurL KtI tie 
Kolb, Tea Etna In Released 
ditto WittT 



/l! 1 o Strainer for Dr. lining 
Water tram Fata ami H.iiia ia 
WbL:K Vuiiutnbtn nod Meats 

Ai'O Hoi life C n;Xi. i"l : Cijybtsd 

t - 1 o r t l o r. s Are . u I a c e iE a is 
Strainer ta Drain, While O'h- 
■lt Fovd It CObfaine; LerTt, 
Safety iluii-Off f-n f ClOftW 
Wrinner El Dm brat ei I he P01- 
s- i '■ 1 1 1 - 1 y 11: Accidents 




Kilfht. Mcrol TurruabSt for ihe 
HetrigetAtfir StlplJOrta Sis Tri- 
an.;ular Glass Faoi! Cdistaincrs > 
ill:. Atriineepicnt E lianLr.Atca 
McivinR Several (tiher 
in- Ru:ieh One in the Jiejf <if 
the CjIj1|:.l:-. : i-KMi : Nulling the 
Cantainwa Sa l "Twenty- P* t- 
Criii Kt.i: -ikq 3 j;.a.;c ; Food la 

K<tL Fresh Longer by Musas 
fif Covers far Ihe GLii ,1'Oa 
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for YOUR HOME 



Top-. ftftliUL-r frtT Chipping Ice 
Cubes by Turciir.it tht it a nriLo 
and. fltinw. Do Luxe Frtever 
Designed for Quick Freezing wit k 
Ohpped Ire from ihr: breaker 



h-R l'-i , Ail acEicm ii t TJiJi t Tales 
the Work Out of Rouiie; 
Coffee For FI- r 5,1k f 7, z : ; a :■ 
Shown. ihe 1 K (Mister Is Ifflwl 
in CoruiDceLan with Ah Elec- 
tric Motor; the Attachment 
Fils on tFrt- Tnrurlcd Motor: 

C.il--" 1 -, ri -;i.i i L-ii. Iiy E-'-.is-sr- 
i»£ Ir into the- Container, 
Which li llsatcd by Elec-- 
tr:ri 1 jr thToiiRb a 5 ep«ratf 
Chiilet Plug and CotcI 



A bove, Si Ct-l T 2 :i y tf Fur p-" : 4-1- a-i -I| j; 
Ice Cubes in Individnel Rows; 
Top Photo Show* the Section 
Removed from Pret-jinK t-ini- 
pajtmtjii ; HoMem. Break ins; 
Loose rht CoF^ fvHHtlj' by Quick- 
ly FJencina Ihe Section ; tltaTr-iys 
A re Si auvlcMH Stwl, All One 
Piece. Folded Like an Accordion 



Aliduir, L’*re to Which Nrw Kilt hem 
Shears Cob -be Bur; Top, ii-nAier! BUdv 
Prevents Vejjtlnbles tram Slippinu While 
Ki-ir-i; Cllt; C rn I. c y, UnscriwinE Cap 
I rou 1 Bottle ; Dcuoni, Opening HoirLt try 
hit, '-1- 1 oE Projecting Nib on Handle 
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Top, SrjcatnllLiiei.1 Cri? wiih SpRft-TLft Confipefterwit 
Df]nw r Sparc Tire- Firs lh Tail ol Thu Car with 

SPACE POUND FOE SPARE TIRES 
IN STREAMLINED AUTOS 

When a ufo mobile manufacturers began 
streamlining the rear of curs, they were 
confronted with the problem of find in p 
space for spare wheels and tires. One ItaE- 
ian designer solved the difficulty by hous 
ing the spare behind the Front seat in a 
compartment for that purpose. In a sec- 
ond type, containing six seats. part of 
them staggered, the spare wheel is placed 
at the hack of the rear axle. 



TAILS GRAFTED ON 
L f ^ GOLDFISH 

Rush -tailed Japanese 
goldfish, with their four 
or more long, waving 
tails, arc produced by a 
graftiEig protest When 
t lie fUh are very 5 mal I , 
their iicsh is transparent 
so every bone can he 
seen. At this stage the 
few' horn with two or 
more tails are separated 
from the rest. Then a 
tn an with a magnifying 
glass fastened in trout of 
bis eye and several min- 
iature tooL reaches un- 
der the water and snips 
off the tads of the plain 
little fish. He then joins 
three or four tails to the 
hack banc where one was 
before and Fastens them with tiny band- 
ages* That the practice pays is proved by 
(he high prices paid for fish of this kind, 
some of them bringing from $300 to $1,0(10. 

0 S"L 5 

REMOVABLE SECTION OF PLANE 
IS PACKAGE COMPARTMENT 

Usually the compartment formed by the 
fuselage behind the pilot is in accessible, 
lust one type of monoplane utilises this 



B flek 0 ! Front Swtf 
SioiiEffd 3* a r 5 
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YOU WOULD RE HEAVIER ON SUN 
^ p. S THAN ON THE EARTH 

J f you weigh 1 40 pounds, you would [)i L 
a giant on fhc sun, According to scientific 
computations, your weight there would 
correspond to 3,R71 earth-pounds and you 
probably would have difficulty raising one 
of your 300-pound hands. On the olEier 
hand, you would weigh only twenty-three 
pound a 00 the triuon and but fifty -three 
on Mars. The force of gravity is so much 
less on Mars than On the earth that a 140- 
pound man would be ctnite nimble there, 
IF lie retained his Same strength after 
reaching Mars, this man would be aide 
to run with the speed 01 an average ex- 
press train, to skip over ten-fool walls, and 
to tip oilier extraordinary t|£iifigs, 

CtIaI (p 

«• Vl£ 



M L'-iioijIii: u wiih XfTTiuvahtu Carer Back oF CacijEt, 
Thus rrsi^ldMiir & £|»ca lor Ra££^i;c 

space For carrying packages, A removable 
hood or back, covering this part ot the 
ship, can he unfastened and lifted off, ex- 
posing a large space inside the fuselage 
which is thus made available for pay load. 
When in place, the hood conforms to the 
general contour of the plane, 
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STARCH SPEEDS UP MUSCLES 
FOR SPLIT- SECOND ACTION 

T , , wLvvv- 

I hat ext ra sirppLy gl energy tor split- 

second action comes rfom a tjoick client - 
EchT. I breakdown of socktlcr! animal starch 
in the human muscles,. S^r. Jacob backs of 
the University of Michigan, compares ibis. 
ias.t breakdown with the ^choking" of ail 
automobile to give it that quick response 
before the vacuum tank and Carburetor 
buckle down to Lheir Jobs. Normally the 
muscles do their work by burning lactic 
acid with the oxygen in die blood stream. 
But when quick action is necessary, re- 
quiring energy fa iter than oxygen can be 
carried to the muscle tissues, glycogen, or 
animal starch, stored in the muscles, un- 
dergoes two rapid chemical breakdowns. 
Both produce energy fur short but violent 

exertion, say a Doctor Sack3. If the extra 
stress keeps up, the heart has time to in- 
crease its rate oF beating and to pump 
more oxygen -charged blood to the mus- 
cles so they can keep on with the work 
imposed on them, 

ci 5 

HANDLE FOR OUTBOARD MOTOR 
MAKES IT EASV TO CARRV 

Portaging from one stream to another 
on an outboard motorboat trip is simplt- 



(g|i Of ii [■ r ! | Plrtijrf Xtuj 

Wark*r Ij Slnov/n R<m,ndLnir PcLati ct Wrought- Iron 
Kmwa to M*ke Th«m War* LEfolii# 

ROSES MADE OF WROUGHT IRON 
ON BLACKSMITH'S FORGE 

Wrought-ifort replicas of roses are fash- 
ioned in an English blacksmith shop. The 
art has huen handed down from father to 
son for five generations. Products of the 
family’s shop have become famous in 
snane countries. 





tied if the motor is fitted with a handle. 
One company is making a motor in which 
the handle user! tor steering can also be 
employed for carrying when the power 
unit is to be taken overland. To convert 
the handle for carrying purposes, it is. 
folded inward against the motor and 
locked by a catch. It is so placed that the 
weight is distributed evenly, permitting 
it to he Eland led easily. 



Outboard JfoEpr wiik a FJaMilIt for Easy Carrying; the 
$}ri« 13ar.dk la Used for Sltcrinir ~ . 

r-tri ^ / $1 
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"CAT’S WHISKERS" ON DIRIGIBLE 

KEEP TAB ON WINDS £ ' {,$/ 

Tiny wires outside tEle control car of 
the dirigible, U. S. S, fr Macon," tell which 
way and how bard the wind is blowing in j 
the maimer of the sensitive whiskers 
the cat. Connected to an instrument called 
Hie hot -wire anemometer is a tiny lung’ 

5 ten wire, such as is used in an elec trie - 
ligEit bulb, one otuMliousandth of an inch 
in diameter, through which electric cur- 
rent passes, The current also lias an al- 
ternative route through a galvanometer, 

A strong wind will coul the wire more 
than a light breeze, and AH resistance is de- 
creased by cooling of tEie tiny "whisker,” a 
lesser proportion of current passes through , v _ 
the galvanometer, where it is measured. >"\i 
A second circuit detects changes lit the 
yaw and pitch of the wind, that is, in hori- 
zontal and vertical fluctuations. CoilCfciY 
ably, the instrument might he used to per 
ill 



-1 
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lit thp -wheelsman to trim his course, . 

J Lxi CC i/C^L _.k- y---cc a eji 1 L wXt vjt 
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H WIRED RAD icf SYSTEM EXPANDS 



IN EUROPEAN COUNTRIES 



if Wired radio," a system of broadcast 
reception requiring direct I r.m sm i ks i oil of 
programs by wire from a central receiver 
into the Eiomes of subscribers, is ex pan d- 
ing rapidly in several European Co untries. 
So diet Emes the service ls supplied over I he 
regular telephone wires, hut in such a 
manner as to permit the usual tele pi] one 
service. The subscriber is Furnished a 
loud Speaker of special, design which is 
plugged into an outlet provided for that 
purpose. Most systems provide two or 
more programs by duplicating the wiring 
outlets. The broadcast programs arc re- 
ceived at the central receiving Station and 
transmitted by wire into the subscriber's 
loud speaker. Growth of the system in 
Europe is said to be due to local condi- 
tions resulting from channel congestion. 
I IL the distribution of radio channels, some 



M.O^ru :i N-rpuiJr hi hs A.ilomtie. Bank Depositary 
Which Issues * Ei-z-r-ipt la the Customer 



COIN-IN-SLOT BANK DEPOSITORY 
GIVES RECEIPT FOR MONEY 



To encourage the deports of Lhose who 
cannot visit the institution during regular 



nations are allotted only a lew, in some 
cases no more than two. This restricts (he 
number of stations which may be operated 
simultaneously in that country. 



SLEEVE FOR HEATING ELEMENT 

business hours, a Brooklyn bank has in REPAIRS BROKEN ENDS 

stalled a day-and-night deposit Dry intend- 47 ■ ,... i_ 

H 1 ■ . Permanent repairs can be made 



cd both for die making of deposits and the 
withdrawal of money. Tile latter Is in the 
form of a request which is filleci by the 
bank sending the money through, the 
mails. lit either case, the depository auto- 
matically furnishes a receipt. It resembles^ 
a mail box with a door at the fop for rhe^3b 
insertion ol Lire pass book and the deposit 
sealed in an envelope, or for the insertion^. JJ - " 
of a request for the withdrawal of funds." ^ 

It is operated by inserting a nickel whirl 
opens the door and which is credited lo 3 
the account of the depositor. An interior cP ^ 
mechanism records iho si mo of rhe trai — j 

action On hoth the envelope and a receipt '"'Sk « 
which is issued to the customer through ^ *" 

a slot at the bottom. The envelopes droll V k 



repairs can be made cm 
burned -out sections of elements in elec- 
trical appliances by slipping a metal sleeve 
over the broken ends and crisnping the 
sleeve. It can be attached ill less than one 



into a safe which is opened by officers 



the hank at regular intervals. 




([Names and addresses of manufacturers 
and dealers in articles described, and any 
details in our possession, will he furnished 
by our Bureau of Information upon re- 
quest accompanied by return postage. 



lifting Ejn-k*n Enifi -A Henilng Elecnmt; L^cr 
RicTe. Mci a! $leevt far tbc Job- 



it mute. Only a pair of pliers as necessary,*^ 
‘lie repair is said to restore the dome 
to full efficiency. 
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Portable, Shaded 

SAND BOX and WADING POOL 




T TNLE5 

"■ drcn's 



ESS Eh* chit- 



sand pile is 



SEC 1 a-s 



protected in sonic way 
to confine the sand, 
much of it is soon wast- 
ed by h e i n g scat t c t ed 
over the surrounding 
ground. A sand, box like 
the one shown in the 
accompanying drawings 
is not difficult to make, 
and the cost is snip 11 
even for new lumber. 

The stock used should 
be pine, cypress or other wood that will 
withstand the outside weather. The box 
itself should be constructed first, be Ell £ 
especially careful to nail fi r.n Lv in, cleats 
under the floor, as on them largely de- 
pends the support of tlie sand, which, is 
tjuite heavy when damp. The floor should 



be of good solid $4-in. 
m a t c r i a 1, T he top or 
canopy gives a very col- 
o rf l: ! and attractive 
touch. The two vertical 
supports are Jd-hy-4-iiu 
pieces, 5 ft. long. The 
shit in the center is made 
by boring a J4-In. hole 
nt each end and sawing 
out the part between 
them, The uprights 
should be boiled to the 
sides of the box with 
about four stovehoits to each sup- 

port. Winged nuts at the tops of the sup- 
ports permit adjustment of the canopy. 
When complete, the sand host should be 
given about three coats of good outside 
paint, preferably a dark green. Be sure to 
coat (be hi side and bottom of the box as 
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ei prelection against moisture and conse- 
quent decay r 

There is nothing, perhaps, that small 
children enjoy more in liot weather than 
to splash around in a pOul. Unlike a con- 
crete pool, this one may he moved about 
on the lawn, and when winter comes it 
may lie taken apart anti packed flat ill a 
small bundle. The wooden sides of the 



ciJwcfts nuiLt 
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about (5 or ft in. apart, should be sewed to 
the edges of the Canvas, and they are at- 
tached to small screws along the inside 
upper edge of the sides, Eyelets may he 
substituted for the rings if desired. Small 
round-head brass screws are used and 
they should be placed 
well up under tlm upper 
edge SO that there will 
be no danger of either 
the skin or clothes be- 
ing torn. One or two 
Coats of paint to hath 
sides of the canvas will 
strengthen even the new 
canvas, and in the case 
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pool may he made of any of the soft 
woods such as pine or cypress, and arc as- 
sembled after (he box- type o£ construc- 
tion, with screws in the corners. The sides 
should first be cut to the correct length 
and angle. Alter the main part of the bos: 
has been constructed, the top and bottom 
strips may be put into place very easily? 
the regular 1 by 2-itl. pine stock known at 
any lumber-yard under the name of ,4 blind 
stop" may he used. These strips arc cut 
and fitted into place with square or butt 
joints instead of mitered corners. Seats 
over each of the four corners serve to 
Cover the joints. The seats also serve as 
braces, and when, they are in place, the 
body r will be firm and strong even under 
the weight of the water. For a box of the 
size shown? a piece of. canvas 52 T /j by 
in. is needed. Seams or joints will not, as 
a rule, interfere with the waterproof con- 
dition of good canvas if the scams .ire 
sewed on a machine, Small rings, spaced 



of the older goods, this may he necessary 
to render it waterproof, The painting may 
be done by laying the canvas flat on a 
floor or hanging it against the wall. 



Tqo- 1 for Cutting Weeds under Fences 

Made from a piece of an old motve-r 
sickle, this tool is useful for cutting weeds 
under a fence. Three mower sections are 

left Oil Ortc end of 
the sickle, the oth- 
er cud of which is 
rounded and in- 
serted into a hote 
that has bee n 
drilled lengthwise 
in a suitable han- 
dle. Another way 
is to flatten the 
end of the handle 
and then holt the 
Sickle to it. 
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Thumbtacks Aid in Trimming; 

Panchromatic Films 

The following method w ill 1m found an 
aid m trimming 1 panchromatic photo it tins, 
which must he handled in darkness nr a 
subdued safe light, where the scale oil the 
trimmer cannot he read, Two thumbtacks 
are pressed into the board, one being 
placed nn the scale to cor respond to (he 
desired width of the film, and the other to 
mark the length (o which the film is tn he 
cut. They should lie placed about % in. 
from the edge of the scale. The film is 
laid against the rule in the usual manner, 
then moved hack against the first tack and 
the cut i* made. The first tack is then re- 
moved and the process repeated, using the 
second tack tn get the length, When sev- 
eral films are to he cut, it is necessary, of 
course, to make the smaller cuts before 
removing the first tack. 



Small Funnel Provides Escape 
for House Flies 

If a small funnel is placed in a hole 
punched through the top center of the 

screen, f 3 ies 
inside the 
house will es- 
cape, hltt those 
outside arc 
not likely to 
enter through 
the small end 
of the funnel. 
The wide end 
of the funnel should be flush with the 
screen and it may he held in place with 
friction tape. 



Keeping Stephidder from Tipping 
When Set on Soft Surface 

Legs of a Stepladcler are usually point' 
ed enough so that thq weight of a person 
often makes them sink into a soft sur- 
fact and causes the ladder to tip. To elim- 
inate this trouble, I made small wood 
boxes for the legs to fit into snugly, which 
provided a larger bearing surface on the 
soft dirt.^Charlcs E-. Forget te, Flatts- 
burg, N. Y, 



([Crabs and crawfish kept in pure rain 
water will live several days without food. 





Small Boat Easily PuiTice nlang' a Dflclc on, [,Arga 
Casters Screwed! W fttrtt™ nJ Stern 



Casters Save Time in Moving Boat 

When a small boat is launched hy push- 
ing it down a dock, time and labor can be 
saved if a couple of large casters are 
screwed to each bottom Cottier of the 
stern end. By raising the how, the weight 
will rest upon the casters and the boat 
can be pushed or pulled along with ease, 
— G. E. Hendrickson, Argylc, Wis. 



Blotter on Rule Prevents Smearing 
of Inked Lines 

To prevent the lines from being smeared 
when ruling a paper, a blotter can be fas- 
tened to the hack ox a rule as shown, A 
tin frame, which fits the rule, is tacked to 
the hack to hold the blotter. Otic side of 
the frame should he left open so that the 
blotter can he replaced easily.— A. H. 
WaycliofT, Fhoenlx, Ariz. 
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By LEO FANTZ 



Hglatsng Saass. When well balanced, the 
target can be released, reeled In and set 
w it hou t any m o vc men Eon yrt u r pa rf nt her 
than reeling in, A quick flip on til e Sine 
will disengage the plug alter the "fish” 
3] as been net. 

The golf-practicing device shown in Fig. 
7 wil] reduce your driving game to back- 
yard scale, reducing yardage to inches. 
The unit is easily made from an old howl- 
ing pin and a light compression spring. 

The 4f \VooHes" arc made out of plywood 
to tlic size shown in Fig. & and do their 
stuff along two light wires running through 
small pulleys. A third wire or string is 
connected to the spring catch and also 
serves to haul the Woo Ires hack into po- 
sition. Figs. 10 and II show the detail. An 
o t di nary spring cl ot hes- 



pin is arranged close to 



I F you are interested in archery" 

1 and the arrow's are landing 
blacks and whites, try the simple 
sighting device shown in Figs. 1, 

2 and 3, The round metal rod can 
readily be slipped up or down to 
suit. Similar results can he ol)- 
tained by slipping a rubber band over the 
bow, as shown. 

Fig. 5 shows a practice target for cast- 
ing. Scoring a perfect 3iit with a lightly 
leaded plug will release tin: plywood table 
and give yon all tine striking action of the 



lit SHOE 



102 




one pulley an th.it it will grip the wire 
when closed. When the pin is open, the 
target will slide freely down the wires 
awl ritfFit at you. Bang away wills the air 
rifle, and if you hit him square in one eve, 
(In? spring catch will h« released and the 
pin tv ill Clamp tightly over the wire. A 

snap on the setting string resets 

lEte target. The same string piths ^Sr- 
it back up the wires for another f^B : 
round. 1 1 

Fig. 13 shows a real practice dc- ^ 
vice for the tennis player. Prop- L 
crlv constructed, this projector B v -- 
wih put them out with speed B ___ 
which can lie controlled ^K_— 

by varying the size of - - - .r.-r/^TT: 

the pulley on the initial , — jl ,37 

take-off. The w as Is in g- 1 ^ yyC-- 



: lj|| machine gear is easy to get from 
* .^'i the junkyard, and any hardware 
',i store can supply you with a spring 
- Nfj \\ packing 100 to 125 lb. ill a 6-isL 
travel. 

Another one for the golf ian is 
shown in Fig. 15. This might he called a 
"gels -meter/' A sock on the hall actuates 
[lie meter arm, which slips over the notch- 
es at the (op of the fratne. Properly cali- 
brated, you can easily tell whether your 
driving game is gelling better or worse. 
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Guides to Hold the Lawn mower 
While Trimming- Hedge 

Trimming lied gcs with a lawnmower is 
easy when guides of the type shown are 
used. They arc two horses made by nail- 
ing 10-tt. boards to entl pieces, the length 
of the latter being determined by the de- 
sired height of the hedge and the lower 
ends being cut to a point. In use, the 
guides are set along the sides oE the 
hedge, and the pointed ends are driven 
into the ground to bring the top of the 

guides level- — Harry Yates, Chicago, 



Closing Envelopes Containing Second 
or Third-Class Mail 

When large envelopes arc mailed con- 
taining matter that goes other than first 
class SO that they cannot be scaled, the 
flap can ho dosed by loosening the glued 
Stani On the back of the envelope and in- 




serting It through three slits cut in the 
flap as shown. This keeps the envelope 
closed, yet enables the postal authorities 
to open Lt to inspect the contents. This 
practice has been found satisfactory when 
Heavy, tough envelopes are used but is not 
recommended for light envelopes made of 
thin paper that tears easily. 



Hints on Dip-Painting Work 

If you have been disappointed In dip- 
paiuting by having the work dry streaked 

with runs, or you find dried drops of paint 
that have not drained off, the following 
method will aid in curing the trouble: 
The trick lies in withdrawing the piece 
front the paint very slowly — not any fast- 
er than the flow of the paint, and possibly 
slower. You will have letter success if 
the paints or enamels used are of rhe 
quick-drying type, which, of course, les- 
sens the chance of drops or runs forming 
after the work lias been removed. 



A Template for Dovetail Joints. 

To make sure that 
your dovetail joints 
lit correctly, make a 
template of .sheet 
metal and mark off 
each dovetail on the 
work. In using the 
template, lay it on 
the work so that 
t 1] e edge just 
touches the point 
of the mark previously made, as indicated. 
—A. H. W aychoff, Phoenix, Aria. 



Stain Blends Sapsvood into Heartwood 

In order to get an even finish on an ob- 
ject (hat contains botli sap wood and 
heart wood, one being much darker than 
the other, it ls necessary to blend the two 
together with stain. To do this, first stain 
the surface of the sapwood, leaving the 
heart wood untouched, and allow it to dry. 
Then sand the stained part lightly with 
very fine sandpaper, and, after dusting it, 
go over the entire surface with the stain, 
applying it generously, By brushing away 
the excess stain on any part that tends to 
become too dark, you can produce a nice- 
ly blended surface. 
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Lifelike Decorations Made from Sea Shells 




Sea shells con he u Hiked in making 
novel souvenirs that can be sold, Various 
s-h nil h of unusual shape:; that can he picked; 
tip along" beaches readily lend themselves 
in making lifelike imitations of birds, but- 
terflies, turtles and animals, and also serve 
as deco rat ions on jewel hoses, ash frays, 
desk sefs, «fc. The only equipment need- 



ed in ill is work is a tittle glue, a few pipe- 
stem cleaners, and an assortment of 
paints, The dcanerfc are used as necks 
and legs, ami for tree trunks and shrub 
branches. Crab feet lend themselves to 
inti titling bird beaks and alligator heads 
and ho dies. Painting your souvenirs in 
natural colors im proves their appearance. 



Simple Lock for the Electrical 
System of Your Shop 

You can pro- 
vide 0 secret lock 
for the electric- 
supply circuit of 
your shop by con- 
necting a wall 
socket in the line 
as you would a 
switch, and pro- 
viding a short- 
circuited plug to 
bridge the break. 

The latter is in- 
serted in tlie line between where it enters 
the shop and the outlet sockets for the 
machines. In this, way, there is always an 



open circtiil In the line except when the 
short-circuited plug is inserted in the 
socket. The latter, of course, should 11 Ot 
be used in other sockets as it will close 
the cEretnL and cause the fuses in the but: 
to burn out.— F. E. Gray, Ogden, 'Ui-’V 



Holes Drilled near Edge of 
Stock without Splitting 

Difficulty often experienced by ha' 
thin wood Split when drilling holes dost 
to the edge can be eliminated by first drill- 
ing a bole (he Same sift as the point of 
the hit to be used, If (hr Ups of the bit 
are sharp, yon will he able to drill p hole 
within in. of the edge of thin stock ira 
this way, — Robert Stabler Portsmouth, O. 
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OU-S&Vkcd Felt in Hallow part c( AntUntUcr Elimi- 
Dbi^) Snu-rika ; n Car I' cor 



Preventing Squeaks in Cat-Dour 
Antirattlers 

Squeaks, caused by friction between the 
two parts of anti r*t iters on car doors, can 
be eliminated in tlie following way, if the 
part that [5 screwed to the door post is 
hollow: Remove this piece, drill two small 
boles through both -Sides, of the projec- 
tion, and pack the hollow part tightly with 
Oihsoakcd felt. Then put a piece of fric- 
tion tape over the hack of the piece, to 
keep (be oil from running out, anti screw 
it in p osit to n. V ih rat to n 0 f t he doe r cause s 
the Oil to seep OUt of the small holes and 
lubricate the contacting parts. 



Iron Guide for Your Plane 

This effective guide for a plane is made 
from a piece of flat metal such as brass or 
Steel, bent to (he shape shown. A thumb- 
screw ls provided for clamping the guide 




Fl*r-Hftal Guide an, plifir,, Fraiided with TJvjmti- 
Ecrrw, tii Cut -Squarely aver -H-trrow Stark 



to the plane. It may be necessary to drill 
and tap a small sleel block and solder or 
weld it to the guide to provide enough 
threads for the thumbscrew unless Stock 
of sufficient thickness is used to make the 
g-iiide. — Chas, H. Willey, Penacook, N. H, 



Electric Lamp Attracts Insects 
to Fish Pool 

A guli-coa.sC farmer, who has a private 
pool stocked with trout, employs an elec- 
tric lamp (0 -supply thousands of insect* 
for food for the fish. The lamp is hung 
above the pool and is turned on at night 
to attract the insects, which fly around it 
until exhausted, when they fall into tile 
Water and are taken by the fish. This 
method also trains tho trout to strike a 
lure when thrown Into the water and en- 
ables the farmer to catch a mess of fish 
in a few minutes. 



Drawer Pulls from Molding 

Short pieces of 
p i C t u r c-f ra m e 
molding make 
neat drawer pulls, 

They Cars be fin- 
ished to match the 
drawers, the edges 
lllay be rounded- 
and the screw 
holes countersunk 
and t b c h oles filled, 
for neater appear- 
ance. The molding may he sanded El lid 
varnished to blend with the furniture so 
that it has the appearance of being part of 
the drawer.— Dick HulchitkSOn, Ithaca, 
New York. 



Applying Shellac without Smearing 
Stain on Surface 

When brushing shellac or varnish over 
a stained finish,' the stain is sometimes, 
softened and smeared by the brush, espe- 
cially if more than one stroke is made 
over the same surface. If the shellac is 
Sprayed on with an inexpensive atomizer, 
this trouble will he eliminated. After the 
shellac has dried for a few hours, it should 
he rubbed lightly with curled hait or very 
fine sandpaper to remove [he grain before 
applying the finishing coals. 





PART IX — Running Rigging and Final Details 



QNLY the running rigging and a few 
Other details now remain before nur 
gallant "Sovereign" will be completed. To 
vary the work, it is hotter to take tip the 
construction of some fittings and thus 
gain a b tea thing SpelE between the stand- 
ing and funning rigging jobs. 

Fourteen yards are required, mads US 
specified in the yard chart at the end of 
the article. The chart also enumerates the 
number and kinds of blocks and rigging 
lines required for attaching each of the 
yards to it? respective mail. The yards 
are all natural wood color and arc fin- 



ished exactly the tame as were the masrs, 
X ext, the guns and carriages are made. 
Tile sixteen deck gun carriages are made 
the same as those for the main-deck guns 
under the spar deck except shat a channel,, 
instead of a hole, is col into the tops of 
each, in which the gilrt will rest. Color llie 
Carriages dull black as before, and glue and 
pin in place ilt alinement with the deck 
ports. Sixteen deck guns and seven |y-f our 
lower-deck guns are then turned til a 
lathe. In addition, ten bulkhead guns arc 
a bo turned. These are l Fie same as the 
deck guns except that the inboard ends 
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arc cut like the lower-deck funs SO X 
they may be inserted into the holes made 
for them in the bulkheads. If the guna are 
made of wood, gild them with antique golt 
to represent brass. Then dry-brush dark 
green Over the gill to imitate verdigris 
discoloration. If the guns are turned from 
brass, Leave m natural- metal finish, which 
will, in course of time, corrode to some 
extent, Two guns are glued into the atom-' 
four into the outer and inner spar-derk 
bulkhead (middle holes on each side not 
fitted); and four into the bcakheatl-bulk- 
head holes. Elevate the spar-deck guns 
to fire clear of the rails- The lower-decfe 
guns are also glued into the gunpnrt holes, 
and main-deck carriages on each side. 

Four conventional anchors, of black- 
ened wood or metal, are then made and 
attached. Those forward are secured by 
tackles to the catheads, and the after pair 
are lashed to the forward channels, clear 
of the gunports. Hawsers of the Same 
thickness as the main stay are suitable, 
their free ends being glued into the proper 
hawse holes as shown, 

The figurehead is made by gluing thin 
layers of plastic wood, molded io shape 
with the aid of Craltmat No. 2 , which Con- 
tains, the impression to make the figure- 
head, to pieces of maple ^ in. thick. Al- 
low the cast to dry for a few hours, and 
glue it ontD the base before the plastic 



wood gets too brittle. Then trim to shape, 
and glue both to another piece the same 
thickness as the figurehead support. The 
""■Iter piece is not flush with the bottom, 
■jf the figurehead easts. It is assembled to 
hat the mounted casts project about 
■ n. betow its bottom edge to form a chan- 
nel for the figurehead support. The whole 
glued and pinned in place, If desired, 
*:he carving of the figurehead may be ac- 
re ntuated by tooling the recesses deeper 
ban they are when they come from the 
. uat. This should be done only after the 
pirtstf ic wood is dry, and care must be taken 
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have a number of blocks to at- 
tach , The writer discovered that 
the quickest way to handle these 
was to first seize ah blocks Ento 
pendants of the correct thread 
sizes, about 6 in, long, before 
beginning' to attach them into 
place, Regardless of their pur- 
pose, you M ill then have ample 
line to secure the block?, and call 
clip off the free ends as neces- 
sary, It is also safer to put a 
touch of shellac on the blocks 
and threads to snake sure that 
none of them will come loose 
when adjusting the rigging ten- 
sion, This applies also to all 
knots (he rigging requires, 

A study of the tigging plan shows that 
all lif(s (vertical adjustment for the yard 

ends) and braces (horizontal adjustment) 
are duplicated on both sides of each yard, 
lienee, only one side of the rigging and 
yards is Shown to simplify the plan and to 
help you understand just where each line 
rims. The one exception to this is the lilt 
tor the mizzenyard. It Is. single, Also, the 
fore topsail yard, and fore royal yard rig- 
ging, is duplicated on (he 
other yards as described 
on the plan at those points. 



of the masts and its 
lines are secured di- 
rectly a Found the 
main and foreyards 
to hold these firmly 
against the forward 
sides of their masts, 
ft should he noted, 
however, that t he 
m i zzc nyard parrel 
lias hut two rowg of 
trucks (balls) and 
that it holds the 
mizzetiyard tie, 
rather than the 
yard, in place. The 
tie of the crojack yard is an exception to 
other upper yards, being made as a norc- 
adj us table sling. All upper yards. Includ- 
ing tEse crojack yard, are held firmly down- 
ward and backward with simple strops 
passed around the masts. 

With the yards at lac lied, we can pro- 
ceed with the running rigging, You will 



The foreyard duplicates the arrangement 
of the niiunyard. Where lines appear to 
terminate as, far example, in the tops, they 
are to ho belayed at such points. It is well 
Lu begin with t he lower yards. Carefully 
note where each line starts; then trace i(& 
course io the belaying point at the other 
end. The fore topsail yard and fore royal 
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yard lifts arc iis€-cl at guides for rij 
other upper yards, and should fn-lloi 
lower-yard ringing. Tk braces vary 
a hit and each should he con side red .ji- 
vidually. If you will get a clear tufiital 
picture OS" Cavil line as shown on the plan 
before you place it, you'll have little diffi- 
culty. .\’o detail is necessary tor the two 
'’Spreaders" used to attach she crowfeet 
to the mfezenyarcL These are the same 
as those used for the sprit sail-topmast 
backstay, described previously with the 
standing ringing. 

As now rigged, the lower yards are in 
positions to bend on their sails, while the 
upper yards appear lowered to the posi- 
tions they would occupy with sails re- 
moved. This eliminates the obstructions 
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:vel if they, too, were in the relative 
ons of the upper yards. As for fil- 
th e sails, this is an arbitrary point 
gr model makers. However, 
ajority seem to agree that, 

: rigging is carried out in 
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Name 



“blanketing 1 " effect of sails has the d i Fa-d- 
vantage of obscuring irmcfk of the detail. 

The permanent base tor our completed 
man-of-war h also an optional matter -with 
the builder. The type il- 
lustrated is commonly 
used in museums and 
shows tlic hull tines to 
good advantage. Two 
posts, as detailed, support 
the keel, and 3- in. wood 
screws of small diameter 
are driven through the 
base, through the center- 
post holes and into the 
hull. Supplementary sup- 
ports of j^-in. polished 
brass- rod a ret lien screwed 
to elm hull and base mEd- 



sldps on each side to take arty side si ra lu- 
ll the model if placed in a sealed glass 
ease, a small dish oi ordinary' table salt 
should be set inside to equalize humidity 
and prevent dry-rot, 

So ends the construction of our model 
— as proud a little ship as her glorious 
namesake. Possibly the building of this 
exceptional model has required more of 
your time than many simplified modelsj 
but, we have never yielded to a compro- 
mise of design or materials to save the few 
extra liours til york. She faithfully car- 
ries on the brave tradition of a brave old 
ship. Sail on, " Sove feign 1” 
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Simple Camp Table Attaches to Side of Car 





oi the hoards. One end of each rod, which 
is flattened, is pushed in the crack at the 
junction of the car ho-dv and the spla&ll 
pans an the running hoard. The Wires ate 
tied to screwTyes driven into the outer 
edge of the tabEc ami are fastened to rub- 
ber-covered boohs, that fit over the edge 
of the door. 



Reftnishing Worn Linoleum 



Linoleum on which the pattern and col- 
ors have been worn oft can be refin Ished 
in any color and pattern desired* a stippled 
effect being the easiest to produce. First 
clean the linoleum thoroughly with iiot 
soapy water, making sure that tic wax or 
grease spots remain, and allow to dry 
overnight. Then go over It with a clean 
clot h to remove the dust, and apply a flat- 
lone washable wall paint* covering a small 
section at a time. While the paint Is dry- 
ing, prepare the stipple color. For stip- 
pling, use either a sponge, a crumpled 
cloth, a wad of crumpled paper or a stio 
ptiog brush, depending on the texn 
sired. If a sponge is used, & 
should be trimmed flat and tb 



Consisting of two boards, two 
iron rods and a couple lengths 
of strong wire, this camp table 
is handy for picnics or short 
camping trips, as it takes little 
space when packed, and is quick- 
ly set up. In assembling, the 
rods are slipped through screw- 
eyes driven into the underside 



water to soften it so that a good print 
can be made. After tin: ground color lias 
become tacky, pour a small amount of the 
stipple color on a board and rub the 
sponge id it, tapping it on the board a 
couple of times to remove the surplus 
paint. Tap the sponge straight on the mat. 
The prints may overlap or they may be 
spread slightly apart. More of a blended 
effect can be obtained by applying the 
stipple color before the ground has be- 
come tacky, thus causing the two colors 
to run together. Two or more stipple col- 
ors may be used if desired. After the fin- 
ish has dried overnight, it is ready for var- 
nishing. Use a high-grade waterproof 
varnish and apply two thin coals, allow- 
ing the first to dry thoroughly before ap- 
plying the second. Ii a wax finish is de- 
sired, apply a coat of white shellac and 
then wax the linoleum in the usual way. 



Coil Spring Keeps Hose from Kinking 

Inserted into the 
faucet end of a gar- 
den hose, a c o i 1 
spring will prevent 
kinking at this 
point, and will not 
hinder the water 
flow appreciably. 
The spring is held 
in position by bend- 
' _lbe eq/1 over a 
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Hinged Tent Poles Are Easily Stored 



By hirt^iilg yOUr tent polts, they can be 
folded and tied in convenient bundles for 
transportation. The poles arc cut into 
three ' sections, after which two pairs of 
loose- pin hinges are screwed to opposite 
sides of the pole at each cut. By remov- 
ing the pins from one Hinge at each joint, 
the pole can be folded. If the hinges arc- 
properly placed, this- alteration will not 
weaken the pole. 

Cause of Exhaust Gases in Interior 
of Closed Car 

Accumulation of exhaust gases in the 
interior of a closed ear was traced to the 
breather pipe of the engine. The primary 
cause was leaky piston rings, which al- 



lowed the exploded gas to pass the pistons 
into the crankcase, after which it was 
driven out through the breather pipe. The 
best remedy for this (rouble is, of course, 
to make the necessary repairs, such a 5 re- 
grinding the Cylinders or replacing the 
piston rings, JSlit it this cannot he done, 
the breather pipe may be connected to the 
air intake of the carburetor Sp that the 
gases will be drawn hack through the en- 
gine, If this arrangement h impossible, 
then the breather pipe should be fitted 
with a flexible metal tube that leads to 
some point under the car where the fumes 
will pass to the rear. 



Preventing Theft of Car Wheels 

The f ts p f tar 
wheels can be 
made more diffi- 
cult by attaching 
a padlock to a 
grooved nut of 

each wheel so that 
a wrench cannot 
he slipped over the 
nut. As the lock 
strikes the hub, 
the nut cannot be 
unscrewed. The 
padlock should 
have a hasp with 
straight, parallel sides a little closer to- 
gether than the distance between the faces 
of the nut. By grinding or sawing a 
groove across the two opposite sides of 
the nut, about }& in. from the top, the lock 
hasp can be slipped snugly into place. 





W 

Crafttnats and Blueprints on 

“SOVEREIGN OF THE SEAS” 



A Craftmut of the stern and lower- 
hull carvings will be sent upon receipt 
of SO cents, Craftmat No. 2 , of the 
carvings to go un sides of upper 
works, 35 cents. Eight blueprints on 
the “Sovereign” are available lor $1.50. 
A list of MO practical projects will be 
sent for 3 cents postage. Also, a sam- 
ple print with forty illustrations of fin-* 
■'l projects available for 10 tents. 

■" Blueprint Department. 
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Porch. Frame with D cveiaiLcri Joints Is Risid an-J Decs 
Koi Loo: Li: if Foundation SrttLe:- 



Dovetailed joints Make Porch Rigid 

When building: a porch, it is a good i cJcn. 
to dovetail as many of the joints in the 
frame as possible. Besides improving the 
appears lice, this method makes the porch 
more rigid and helps keep the joints from 
loosening if. the frame warps or the foun- 
dation settles. 



A One-Man Boat Portage 

Here is an easy method for one man to 
take his fishing' boat across a short por- 
tage, Get several straight pales about 8 in. 
in diameter and cut them into Ait, lengths 
to make rollers-, Lay four of Them in front 



of (he bout at. 2- ft, intervals and push it 
over them until the bow tilts down. Lay 
the other four on the ground and move 
the boat over them. Then pick up the first 
four and again place them in front of the 
boat, repeating (his operation until the 
boat is moved across the portage. If a 
fallen log or other obstruction is encoun- 
tered, a skid made of poles can be used to 
take the boat over the top. To do this, get 
three or four light poles and flatten one 
end of each. Then place the other cud of 
the poles -oti the obstruction and drive the 
flattened ends into the ground. 



Sheet- Meta I Tab Holds Electric Wire 
on Binding Post 

Difficulty often experienced in keeping 
the end of a wire attached to a binding 
post, can he reme- 
died by placing a 
washer, made of 
heavy sheet metal 
with a tab bent up 
on one side, under 
the regular wash- 
er, In this way, 
the end of the wire 
is held between the 
tab and the post so 
that it cannot slip 
out when the nut 
is screwed down 
on the binding pos^ assuring a better con- 
nection. — D. R. Hoag, Spokane, Wash. 




i 



Prize Awards in DeWitt Clinton, Contest 

We take pleasure in presenting the names and addresses of ihE prize winners of 
the DeWitt Clinton model-miking Contest, which dosed Dec. 31, 1932. 

1st Prise-— ^ 1,000. DO , ,,,. Avar E. Nordstrom, 141 Elmwood Ave-, Falconer, N. Y* 
2nd Prize — 500,00 . ............... P. L, Morgan, 4001 Port Ave., Lynchburg,Va. 

3rd Prize— 250.00, . ,J, Gordon Labe, 5941 Williamson Avc,, E. Dearborn, Mich. 



$50.00 Prize Winners 



IE. L, Lockhart, W.Oil*"* St-, Milwauket, Wft. H. Guuu, 385 J Leylwarrie A^t,, W, Tobda. Chiu. 

F. J. Lti(j, UN Si*ele 5t., Haicmcad. Cillt- M, M. Davis, Soil X. Dimut A»{„ Chtwgv, I]L 

Elmer A, E^itnti. £(1-2! -tTth Ave,, KfOdtli*, Wis, 



$25.00 Prize Winners 



G. A. Felon, 7923 Srcamore Si., Xr-vr Q-rkiHa'ii, Lft- 
W. FsItErEta, 325 1 Jtb S-t.. Fnlludn Psfk. X. J- 
irry TittEEiam-i 17N H roadway , Flisil, MLqls. 

F. tv. Jiorier, 5? Wfilrnount Aye., Toronto, Can. 
j, T. O'.u: ci | Ed-] E, CtiLltSf Ate., Sheridan, Wrft. 



Lee Buck, 857 FiaiHiu-eSle Avp, , S*n Jgm, OJi T. 
RubheII Noril, 3S R(]-, Quiney. Tda-ii. 

x. T. v-,-ir. i >i::io -..-IK A™-. x «K.it:p, \v«h. 
T.ffitip F, <» ai rkan , Wesi, Tf 
J. H. Chowicix, Stalion A, 
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By R. M. BLACKBURN 



Scurfs, Ntckti cf, 
HandhcrcJiii'/s, 
Fa iffy PirjniL-jf, 
TuWtijs, A a.fikm:-- 
unci trrfi l' i items 
fur priientr ttmd 

L-mnnii' r,:i-ul id .; l-: 



OEIOTOScin fabrics, leather, 
parchment and other simi- 
lar ffi a term], that cannot be re- 
mo vetE by ordinary washing, and will thus 
remain cleat and bright no matter how 
many times the pieces are laundered, can 
be applied by anyone. All that is neces- 
sary are pond negatives that are not too 
dense, and a small batch of chemicals 
that are especially prepared and sefld to 1 ' 
this purpose, ^ 

It is advisable to start vour c lot h-p ej nt- 
ing experience on linen* cotton and on 
flat amt Satin-faced rayons. Let thy silk 
crepes and satins wait until later, as many 
Cl the medium -priced silks, find satins on 
the market today are "loaded’' with mate- 
rial that is detrimental to photo work un- 
less it is specially treated before it is sen- 
sal izeej. To do I his, make ftp a solution by 
putting a ijuarter of a tq^spoonf ul of or" 
dinary household getatiiJ? in 4 o£, of dis> 
tilled water, to which twA pinches of table 
Salt are added. Let the solution stand for 



heat it until it 
bf 100" F., after 
immersed for a 
wet cloth up to 



a few minutes and then 
reaches a temperature 
which the loaded silk i 
few minutes. Hang the! 
dry r and them it can be ^ensftized, Linen, 
cotton and rayon do not require this pre- 
liminary treatment. 

The work of sensitizing the portion of 
clot Si Olt which 3 r ou wish, to print a pic- 
ture is done in a room illumina ted by duty 

'CAJ - * 1 



one 25- watt lamp. More illumination than 
Elds Will cause the sensitized portions to 
become tight-struck. Pour Lhe sensitizin 
solution into a clean tray or dish, and dip 
the cloth into it as in Fig, 1., to make sure 
that it is thoroughly impregnated, being 
carefui not to fEip a larger area than is 
needed. Another method is to use a wad 
of cotton, aaj-tifyted with thj solution, the 
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PHOTO PRIwru;, 
Otf CfiMts: 

UNEh 



PlCTl. k E CO^E j 
OUT 5HflSPLlf I N 
■rtC DtYtLOPlPi* 
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&fl Lil mI ]Uin i 1 iv I h Per- 
il OTn I Tnuch to Bathing Suits 
and mhci WrtJSni ApfiSfal 



Work being 1-iL i e! ijin a piece nf glass as in 
Fig, 2. This method as preferable as il is 
more economical, for, in the dipping meth- 
od, llle surplus fluid that is not absorbed 
hv the clorh drips off and is lost. Each 
piece is Eiung up on a line to dry in a [Lark 



place. You caai use a cardboard bnx or 
lay t he material on clean writing paper ill 
a bureau drawer, not irt contact with any 
metal or wood. However, be careful to 
avoid soiling the sensitized portion, even 
to the evlenc of getting oil on it from 
your hands, and also avoid exposing it to 
stronger tight than that mentioned. 

While the cloth ls drying, yon can pre- 
pare the printing mask arid frame. Block- 
ng out of the background, in the ease of 
portraits on scarfs, handkerchiefs, etc., is 
first done by applying retouchers' opaque, 
which can usually be obtained at a photo- 
supply house, Carefully cover a] l the parts 
of the negative that are not to be printed, 
up to the edge of the picture, as shown in 
Fig. 3. Now take a piece of black paper 
that fits the entire inside surface of the 
prhiliug frame, and make a cut-out over 
which the part of the nega- 
tive to he printed will fit as 
hi Fig. 4. Tape may then be 
used to hold the negative in 
position, as shewn in Fig. 5, 
Holding the mask and neg- 
ative toward n light, apply 
some more opaque in case 
you have not already covered the 
entire area over the cut-out part of 
the mask, Fig„ G. 

When the sensitized cloth is 
thoroughly dry, it may he placed 
over the negative in (he printing 
frame as in Fig. 5, taking care not to work 
under more light than that fur tt is bed by 
a 25- watt lamp. In placing the cloth in the 
frame, you should avoid getting it wrin- 
kled and getting any of the sensitized 
parts ol" the cloth on the outside of the 
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frame where the light wit! reach it. Such 
portions would otherwise turn black and 
spoil the work. A photo flood lamp, 
screwed into an ordinary socket and pro- 
vided with a reflector,, as shown in Fig, 7, 
is suitable for printing. As tile sensitized 
cloth is very tmicli slower in its reaction 
to light than the photo paper commonly 
used, the exposure time is not very crit- 
ical. The average negative requires ati ex- 
posure of about two minutes, in front of 
a photoHood lamp. Dark negatives will 
require more time white lighter ones need 
less. As soon as you Can notice that (he 
light portions of the cloth under the neg- 
ative are becoming brown, take the frame 
hack into the darkroom and remove the 
cloth. Immersing the entire sensitized 
portion in a developing solution, as in 
Fig. 10, will immediately bring out the 
ph ota. Keep it in the developer about a 
minute and then wash the cloth in (he 
cleaner bath, rubbing [be sensitized sur- 
face until ail of tile yellow stain has dis- 
appeared. When washed in clean running 
water, the printed cloth is immersed for 
10 min. in a preserving solution, after 
which it is again washed in water to re- 
move all traces of the List solution. The 
cloth is then hung up to dry or it can be 
ironed dry with a warm iron, 

Fig. S shows a photo printed on coats* 
liner, You can practice on cheap handker- 
chiefs and then use better and finer cloth 
on which photos of greater detail can he 
produced. Additional effect can be ob- 
tained by coloring the photos, using 
household dyes. If, for any reason, you 
desire to remove a photo from the cloth, 
Eii case it is under or over printed, and 
you wish to do the work over again, the 
following solution will be found effective 

in FjUtic'I: nut the photo, lenvinj^ tliv cloth 

En its original condition : Mix potassium 
ferri cyanide, 1 oz., hypo, 1 os. r in one pint 
of water and immerse the cloth. 



Wooden Dogs Support Lawn Sign 

Lawn signs can be made more attrac- 
tive by hanging them on a rope stretched 
between two wooden dogs. These arc cut 
from 1-in. stock and are supported by 
stakes, the tops of which arc slotted to 
take the lower part of the bodies. The 
rope is tied in a hole drilled through a 




Lawn Sjprj, Hunjr on Rapt Strrti'hvd bfftv-'t'en 

D-acs, PtQtlUS**. Jisvtl Effect 



portion oF the mouth as shown. When the 
dogs are properly painted, this arrange- 
ment produces a novel effect, — Harry C. 
Thomas, Detroit, Mich. 



Canoe Stabilizer Improvised from Old 
Saw Blade 

To keep a canoe from tipping, it is a 
good idea to fasten a stabilizer to the 
stern. This can lie made from a piece of 

The teeth are 
ground off, 
mi cl the end is 
annealed and 
drilled fur a 
pivot bolt with 
which it is fas- 
tened to a flat- 
iron bracket. 
The latter is 
given a half 
twist near the 
center and 
then bent and 
screwed to the 
keel of tile 
canoe SO that 
the blade hangs in a vertical position. 
When not needed, the stabilizer can he 
swung up. 



an old crosscut-saw blade. 




Copyrighted material 




Build This 





AWN furniture not only adds to the 
J attractiveness of the grounds about 
the home but offers a cool, shady retreat 
from the direct heat of the summer sun. 
Cypress and white pine are the best mate- 
rials Co use for outdoor furniture, the for- 
mer generally being: preferred because of 
Lis natural resistance to moisture, Parts 



in direct contact with the ground may be 
made practically moisture-proof by soak- 
ing" in a creosote solution for several days 
before u>e. Arbors, side arches and gate- 
ways that nice to he permanent should be 
anchored in cement. The post is imbedded 
in concrete, which not only provides a 
firm looting hut protects the lower end of 
the post against moisture* which would 
soon cause it to rot. 

One of the most attractive pieces of 
outdoor furniture is the arbor-and-seat 
combination shown in Figs. 1, 2 and A It 
is most effective when used as a terminal 
feature of the main garden path, or placed 
before a hank of shrubbery. The material 
for the arch is cut into segments of the 
proper sine and curvature, and the parts 
arc fastened securely together with Cor- 
rugated fasteners. The same design al- 
tered in width to form a bench or chair 
may be used as a separate piece. As a 
chair, the scat should he about 24 in. wide. 
The end pieces are built up solid from 
J4-in. stock, laid with the grain at right 
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LAWN FURNITURE 




angles and nailed or screwed together. 
The waste is sawed off to the pattern line. 

Corner shrubbery will be greatly <?n 
hanced by the arbor-nnd-H-eut combination 
fellO^vii in Fig, 4. the -cat being made as a 
separate LH'.ir. Details of the end construc- 
tion are given in log. l!>, this being built 
lip three-plv the same as the one shown 
in Fig. with the exception that the out- 
er strips an: sparer! in. apart. The di 
mentions oi both arbors are only sugges- 
tive ns to the proportions; they may be 
altered to --nil any condition,, or fancy nf 
the builder. 

A two-seat lawn swing 
of she type shown in Figs. 

6 to 10 inclusive, is al- 
ways popular. An added 
fen t n re of 1 1 1 i s s iv i n y i - 
the cloth canopy to shel- 
ter the occupants from 
the sun. If possild . all 
pans th a I nit! si support 
considerable iv e i K h t 
should be o i h a r ft w o o ft 
such as oak or maple, and 
copper rivet s should be 
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put through the wood nt all points of 
strain, as indicated, A sound hardwood 
dowel, 1 in, in diameter, will do to sup- 
port ail parts that pivot, but t'of added 
Strength iron conduit or pipe o£ the same 
dimension should lie used. The braces on 
all sides should he Va, by IJ4-En. flat iron, 
and tfie bolts should be a close lit in the 
holes through the wood to prevent any 
movement (.rue to sudden strain, Angle 
iron is indicated as a parr of (he frame 
supporting tfi'^ canopy, but ^ by lj^-in. 
Slripi of harthyood may he used instead. 
These should the riveted to the swinging 
uprights, tine riiWs being left sufficiently 
slack to allow nV 1 vement as the canopy 
frame moves with the swing. Atso, be sure 
to leave enough sp.f.ce between the canopy 
ami the crosspieces taf the frame. The seat 
hacks may be made W ^-lu. slats, hut the 
seat bottoms and {hn platform slats should 
he £4-Eu, stock. The scat frames arc rivet- 
ed at aU points indicated, The iron braces 
may be painted red, anti hardwood parts 



given two coats of spar varnish, 
Shaded swing-, m the single-seat 
variety are shown in Figs, It, 1 JT, 
!3, 14 and to, Von can purchase 
or inn lie an ordinary porch swing 
and build a frame to hold a eidor- 
iul canvas canopy. Two methods of build- 
ing tins l.raiue are Shown, using either an- 
gle iron or pipe III tile construction. The 
ends are cut to tin;' pi oper shape and sewed 
to the center piece. The lower edges may 
lie sen Hoped and fringed as desired, and 
loops and buttons are provided to hold 
the canopy on the frame. The seat is hung 
from two stout hooks screwed into the 
beam from the lower edge, Alt iron parts 
should be painted green or red, and the 
woodwork given two coats Ql" Spar var- 
nish to protect il from dampness. Fig, 16 
shows a type of lawn swing of the pergola 
class, which is intended as a. permanent 
feature of the lawn or garden. It is built 
of 3 by 3-in. pine stock with latticed ends, 
and the uprights ate anchored in cement. 
It is set against a hedge or background of 
shrubbery with a trailing vine to provide 
the shade for the seat. 

Trees on the lawn provide the setting 
for the tree seat shown in Figs. 17 and 18. 
For structural strength and durability the 
parts of this seat must be fitted with con- 
sider able care. It is built according to the 
measurements of the tree trunk and there- 
fore the dimensions arc subject to altera- 
tion. The back legs may be sawed out of 
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color .although green is occasionally used 
with good effect. It Es best not to use a 
pure white as It is apt to show the oil after 
a time. It is better to use white tinted to 
a light ivory by adding a small amount of 
raw sienna and stirring it in thoroughly. 
If a glossy finish is desired on either paint- 
ed nr im pain ted work, a coat ot spar var- 
nish is applied. 



2 by d-En. slock, white 2-in. square 
stock is used for the front legs 
and stretchers. The fro nl seat 
rails arc to he cut from 
stock but the back rails, top and 
bottom, should be cut from lJdj-in. 
m aterial. T lie sea ts, backs and t h e 
capping may be of M-hr, stock. 

Another useful piece of ou tdoor 
furniture is the Roman type ot" garden 
seat shown in tiie right- Eland details of b ig. 
19. White pine is the best material for 
this type of construction as it can be fin- 
ished more smoothly with less work than 
cypress, and, as there is consider- 
able flat area exposed, it is best 
that this be finished with sonic 
care i:i order tn provide a Smooth 
surface for painting. 

The gateway or sidewalk arch 
shown in Fig. Ifi Es particularly 
effective at the side of the house 
over the walk leading to the rear. 
Although the arch is curved, it 
will be seen that there in no dif- 
ficult sawing to do as these parts 
are simply bent to shape over di- 
agonal supports. About the only 
requirements for building a piece 
of this kind are suitable materials 
and careful use (if the saw and hammer. 

When making up any of these pieces 
of outdoor furniture, it is best to give the 
parts a priming coat of paint before as- 
sembling as this prevents absorption of 
moisture in the unprimed joints. After 
setting the parts up, they should be given 
at least two coats a I" outside lead and oil 
paint. White is generally the preferred 
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Colonial Floor Lamp Turned on Your Lathe 




r-ia.-v "Jtrc* Til 
Sirrar r.M* 



This floor lamp of distinctly colonial de- 
sign may he adapted to use in either the 
living room Or bedroom am! the dimen- 
sions may he varied somewhat as long as 
the general lines are followed, so that the 
lamp will he suitable for either purpose. 
First hi Abe the spindle up from two piece*, 
which arc grooved to take Earn pro ril, after 
which they are glued together and turned 



to shape, The feet are screwed to the 
spindle base, Brackets that support the 
la tups are drilled, as shown in a detail, to 
accommodate wiring, and are screwed to 
the spindle and lamp bases. The latter are 
made up from four 3-in. 
disks cut from 3 d-in r 
stock. Holes for the sock- 
ets are drilled m three of 
the pieces before cutting 
them out. The four pieces 
arc then glued together 
and they can then be fas- 
tened to the lathe face- 
plate for turning, Grain 
of tEie wood in the feet 
and brackets should run 
lengthwise. It is a good 
idea to assemble the lamp 
before wiring to make 
sure that alt the boles 
match up. Pull-chain 
sockets are used and it 
will be necessary to re- 
move tbe bell through 
which the chain runs so that the socket 
will fit the hole left at tile base for this 
purpose. Copper or brass shades add con- 
siderably to the appearance of the lamp, 
and arc supported by the glass chimneys. — 
Ray K, Taylor, South Gate, Calif. 



Blade Prevents Work from Binding 

on Circular Saw 

To keep work from binding on a circu- 
lar saw, a short blade of the same thick- 
ness as the saw cut can be rigidly fastened 




Blade Attached to Table Behind. Circular Baw Kmm 
the Work tram Pinching It 



so that it will project above the (able into 
tile saw out to keep the wood from pinch- 
ing. The Ida tie should be ground to a 
slight taper at the front edge. 



Shut-Off for the Water Hose 

During the 5 u miner months when the 
lawn and garden require sprinkling, many 
steps can be saved in running back and 
forth to- shut off the faucet at the house 
by providing an iron clamp and slipping 
it over the hose at a convenient distance 
from the sprinkler. This will squeeze the 
hose together at that point and allow mov- 
ing the sprinkler without getting wet. 



«Dr y flies Can be restored to their orig- 
inal shape by steaming them. TEiis softens 
the hackle so that it can he forced into 
place and the wings set at correct angle, 
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Hints qn Cleaning' Upholstery 

In cleaning upholstered furniture, care 
should he taken not to get the padding 
wet an it is difficult to dry, and may be- 
come musty. Strong chemicals should not 
be used, as they cannot he rinsed out 
thoroughly, A sponging with carbon tet- 
rachloride will usually remove grease 
spots, and any excess chemical that can- 
not h ^ wiped off will soon evaporate. 
When water is used, the sponging C id ill 
should he well rung out, repeating the op- 
eration as many times as necessary. Be- 
fore cleaning upholstery, it ls a good idea 
to test the material for color fastness by 
Sponging a hidden port ion with a white 
doth. Water mats the nap on velours and 
mohair and causes spots, but these can he 
removed by running a warm iron over a 
damp cloth placed over the spot. He care- 
ful not to press down the nap, and brush 
it carefully with a stiff-bristled brush aft- 
erward. Leather dries nut easily .ind may 
be rubbed with castor oil to restore >l„ 



Making Rowboat Seams Watertight 



To make the bottom of a rowboat on 




which the planking runs crosswise water- 
tight, a groove was hammered on the edge 

of each piece 
by means of a 
bent spike as 
shown In t h e 
drawing, Aft- 
er making the 
groove, the 
high spots 
were removed 
by running a. 
plane over the 
edge to make 
a good fit, The 
joining edges 
swell together. 



Gasoline Kills Weeds in Lawn 

According to experiments carried on Hv 
federal experts,, an effective method of 
killing plantain is to daub the weed with 
gasoline. A paintbrush is handy for this 
purpose. The best time to do the work 
is when the ground is dry. It is a good 
idea to tie the brush to a lunR handle so 
the work can be done without stooping. 




Automatic Control for Oiirktn. Water Pan ‘Made Erdtti 
Old Tire-Valve Assembly and fipH gtolmcw 



Automatic Chicken Waterer Made 
from Tire Valve and Pipe 

Attached to the end of a water-supply 
pipe, an old tire- valve assembly can be 
used to automatically keep the pan filled. 
Cut off the base of the valve stem and at- 
tach it to the end of the pipe by means 
of reducers. Then drill one end of a strip 
of sheet brass, bending it at right angles, 
and attach it to the valve end of the stem 
with locknuts. Hinge a brass plate to the 
strip and solder a brass- wire arm, with a 
cork float fastened at one end, lo the plate 
so that it will operate the valve, as shown 
in the detail. 

Shield for Clothes- Wringer Gears 

Fingers and clothes may be protected 
from, the oil-covered gears of a clothes 
wringer with a shield made from a square 
can as shown. Cut the can in two so that 
it is wide enough 
to cover the gears, 
and slot the bot- 
tom for the pas- 
sage of the handle 
shaft. Nails or 
long screws driven 
through the cor- 
ners of the can 
hold it securely to 
the wringer frame, 

— L. Mitchell, Sill 
Francisco, Calif. 
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Location oi O^rE-oclci U ttei mi n«i1 t>y iry=n 

£4|;e w Row-hr Scat with, fcrcarm 



Locating Boat Oarlocks Correctly 

This method of fitting the oarlocks ot a 
heat ill the proper place eliminates guess- 
work, Put your elbow on top oi the boat 
in line with the edge of the rowing seat, 
and extend the forearm along the si tie 
with the hand, closed. The correct location 
for mounting the oarlock TV ill be at the 
end of the knuckles. 



Cherry Stoner Made of Wire 




An efficient cherry StOntr can he made 
from a piece of heavy spring wire by bend- 
ing it as shown in the drawing. A loop 
large enough to hold a cherry is made 
on one end, anti a coil ii formed in the 

center. The 
other end is 
bent at right 
angles and is 
filed crosswise 
to form four 
points. The 
punch is guid- 
ed by a 4-in. 
length of wire 
bent to a U- 
shupe and sol- 
dered close to 
the loop on 
the other end. 




Keeping Ants Out of Beehives 

After trying several ways of ridding my 
beehives of ants, I found the following 
method effective: AIL of the hives were 
moved a few feet away from the ant nests, 
which were directly under the hives, 
Spikes were driven part way into the un- 
derside of the comers of some spare bot- 
toms I had on hand, and the hives were 
transferred to them. The spikes were Set 
in shallow tins, which were partly filled 
with water and then filled up with old 
crankcase oil to prevent evaporation. This 
method has .successfully kept mv hives 
free of ants,"F. H. Ashby, Edmonton, 
Alta., Canada. 



Clamps for Assembling Universal 
Joints in Cars 




Universal joints on some cars arc dif- 
ficult to assemble, because half of the joint 
fits into the housing so that it slips out of 
line when an attempt is made to fasten 
the other half to 
it. To overcome 
this t r on hie, two 
flat-iron clamps 
can he screwed to 
the housing as 
shown, to hold 
one half of the 
joint in position 
while attaching 
the otlicr half.— ■ 

Lemuel Harris, 

Xogalcs, Ariz, 



Checking Up Exhaust and Intake Valves 

When in doubt as to which is the intake 
and which the exhaust valve in an auto, 
crank the motor until both valves in Ko. 1 
cylinder are closed. Then continue crank- 
ing slowly until one of them opens. This 
one is the exhaust valve, and the other, 
of course, is the intake valve, as it always 
follows the exhaust. A simple method of 
checking the valves for leakage is to let 
the motor run at idling speed and hold 
your hand close to the rear end of the ex- 
haust pipe, If a suction is felt, the valves 
arc leaking. 



ateri 



CCar windows that stick can be lubricat- 
ed Ly rubbing the slides with the lead of a 
large carpenters' pencil. 
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THUMB 



WHFfL 



H ri'itc >rfnl± toy CntljnE WErf ■related Astlt Holds Whe4l- 
barrov? When C-aEme Dt-woEradc 



Brake on Wheelbarrow Controlled 
from Handle by Thumb 

You can equip your wheelbarrow with 
a simple brake that will he handy when 
taking heavy loads downgrade- Fasten 
one end cif ati 1 8-51:1- length of }&-m. wire 
to til e wheelbarrow frame and coil the re- 
mainder around the axle. Then tie a 2-ft. 
lengrh of Wm-in. wire to the end oi the 
larger wire and coil tEie remainder around 
the axle as shown. Make an eve Ott the 
free end and fasten this to a small rod nr 
a heavy wire, looped at one end for the 
thumb- This piece is fastened to one han- 
dle of the harrow by means- of staples in 
which it slides. A slight pull on the loop 
wit El tile thumb will tighten the wire coils 
Oft the axle and produce a braking action, 
—fir ay land Larsen, Daggett, Mich. 



Coffee Can Holds Spare Tube 




cornu _7 

CAM 



To keep a spare 
inner tube from 
being damaged by 
rubbing against 
tools in a car, 
make a Carrying 
case from an old 
coffee can. The 
Only alteration oi 
the can necessary 
is to cut a slot irt 
the side so that 
the valve stent 
projects as shown. 



Cause of Excessive Oil Consumption 
in Model-A Ford 

In one case, excessive loss of nil in a 
model- A Ford was traced to the drain 
hole beneath the flywheel housing. Nor- 
mally the hole is partly closed by a cotter 
key to prevent entrance of dirt, but still 
permit drainage from the flywheel and 
clutch housing. The key became bent so 
that it allowed oil to leak past the pin, but 
prevented air from entering, which tended, 
to create a vacuum in the housing, and to 
draw oil out of the crankcase through the 
rear main bearing- The car owner ag- 
gravated this rendition by pressing the 
oil-filler cap too tightly on the filler pipe, 
which also serves as a crankcase breather. 
This Caused a slight pressure to be built 
up in the crankcase, and it was drained 
completely within a short time through 
the combined agency of these two faults. 
The remedy for this condition is. of 
course, to straighten the key so that it fits 
loosely and to see that the filler cap is not 
pressed on too tightly. 



Oilcloth Keeps Rugs from Slipping 

To prevent acci- 
dents caused by 
rugs s I ippi n g on 
highly polished 
floors, sew a piece 
of oilcloth to the 
underside of the 
rug so that the 
shiny side of the 
oilcloth is next Co 
the flour. Rubber 
from old inner tubes can also be used for 
this purpose. 

Taking Photos Overhead In Crowd 

4i Pole* f photography may be used in 
crowds or any place where it is necessary 
to have the camera raised above Hie head. 
Any small camera fitted with a trip lever 
on the shutter can be used. The camera 
is fastened to the end of a slender pole, 
with a string leading from the trip lever 
so that the operator below can snap the 
pictures. The pole utay consist of several 
sections, in which case brass sleeves, such 
as are used on fishing rods, will be found 
handy for joining them. First focus the 
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camera carefully on the scene, then set 
the .H hut ter and tic a string to the trip, 
after which the camera is mounted tin the 
pole. Hold the pole in a vertical position 
and when t ho scene is right to he photo- 
graphed, trip the shutter. 



A Substitute tor Typewriter Ribbon 

In an emergency* carbon paper makes a 
good substitute for a typewriter ribbon. 
The latter is removed and the carbon pa- 
per is inserted between a sheet of thin 
paper and the sheet upon which the typ- 
ing is to be done. Different-colored car- 
bon paper can also he used tor writing 
letters in different colors by inserting the 
colored Strips 01 paper where they are 
needed. It is best to use new carbon pa- 
per for this purpose to assure dear impres- 
sions.— L, M, A. Roy, Bern ike r, N, H. 



Flower Sprinkler Marie qf Pipe 
and Fittings 

For spraying flowers that are often dam- 
aged hy a direct stream of water, this 
Sprinkler throws a finely divided spray, 
which falls on the plants without damag- 
ing them. It is made of pipe fittings with 
the exception of the base, which is a piece 
of sheet metal curved up at one edge to 
permit the sprinkler to be moved without 
raising it off the ground. The water is 
forced omt through narrow slots sawed in 
the pipe caps screwed to the top of the 
sprinkler, — J, Do write* San Antonio, Tc.c. 
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TCm Sprinkler Thrsws a Horizontal Spray. Whirh 
Fall* on Fto’B'Grn without, DaiTueinf: Them 
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0 wards at Rubber or Mtdl Hrip to Prtvsnt Lvckini: 
oE Car F nn-.pcru 

Guards Prevent Locking of Bumpers 

To prevent his bumpers from locking 
with those of another car, one owner put 
short Sections of tire casing on them, fas- 
tening the sections with wire clips. An- 
other method is to clamp two short pieces 
of flat iron to the bumper. The pieces 
may he enameled or chromium plated. 



Vibration Drives Moles Out of Garden 

After trying several methods of ridding 
my r garden ol moles, I used the following 
one successfully : Several wratbervaues, 

Jilted with propellers, were mounted on 
poles set at frequent intervals about the 
garden. The wind turning the propellers 
caused a vibration, which was transmitted 
through tEic poles to the ground, and the 
moles, being sensitive animals, soon va- 
cated tEic premises The weathervanes 
also serve jis ornaments in the garden. — - 
Howard H. Campbell, West Toledo, Ohio, 



H To sand large surfaces easily, place a 
flatiron In the center of a sheet of sand- 
paper, grasping two sides of the paper to 
the iron handle. The weight of the iron 
makes it unnecessary tet ap ply pressure. 

Copyrighted material 



130 



P o p u L A R ME C II A X I C S 



You Can Install This Invisible Car Antenna 




If VOL! have a ra- 
dio receiver in yoUr 
car, and are in doubt 
Sin, to the efficiency 
of the antenna, d Is- 
connect the wi re 
from Lite set anten- 
na post and grasp 
this post with otic 
hand. .Sifting in the 
car, tune in a Sta- 
tion at normal vol- 
ume; your body is 
now acting as an anten- 
na. IF you tit rust your 
free arm out of the win- 
dow you will note an im- 
mediate increase in vol- 
ume. This indicates that 
your arm outside the car 
is more effective in pick- ^ 

big up programs than 
your entire body inside. This 50- ft. invis- 
ible antenna lies flat on the roof outside 
of the car and die increased pick-up thus 
obtained is well worth while, Distant sta- 
tions, that you were unah le to, receive be- 
fore, will come in with good clarity ami 
volume. The antenna consists of very line 
enameled-copper wire, run in zigzag fash- 
ion over the roof, and at no point is it 
closer than C in. to the inelal body of the 
car, as shown in the sketch. 

To install the antenna, be sure til at the 
car top is clean and dry. About 50 ft- ol 



Xo. 36 enameled wire is provided, and a 
.1-ft. length of Xo. 24 enameled wire is sol- 
dered to one end for the lead-in to the 
sec. At a point on the roof directly over 
i Ire receiver, and where no part of the rOul 
structure interferes, a hole h punched 
with a needle or pin, as shown in the up- 
per photo. The hole size is just sufficient 
to permit the insertion of the 
length of Xo. 24 wire. This wire 
is pushed down through the roof 
into die passenger compartment, 
leaving about hi., to which the 
smaller wire is soldered, VS tend- 
ing above the roof. This short 
end is bent over at 
right angles and the 
fine wire is r it it 
back; and forth 
across the root i u 
the design sll 0 W It 
iit the diagram. The 
w ire is u e I il do v tl 
temporarily with 
small pieces of ad- 
hesive tape in the 
manner shown In 
the photo at center, 
It is now painted 
from otic end to the 



other with brushing lacquer, as shown in 
the lower photo, except where it is held 
down with the adhesive patches. Thia wa- 
terproof glue or top dressing may he used 
but Lacquer dries quicker. When dry, and 
Lite wire is held firmly, remove the patches 
(Cun linn ell to paifc I ISA) 
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PART I 

WAV ELENGTII.S below 10 meters offer an 
* * interesting field to the experimenter. 
'I'bese llELrA sElort wives, until recently thought 
to he useless, Iia v c been found ideal for short- 
list an cc work amE comparatively free from 
many Of tl] l- Ion per- wave handicaps. They net 
somethin" like light a.s they travel in a more or 
Echs straight line and do not follow the curva- 
ture of Che earth, or bend around obstacles is 
do the lunger broadcast frequencies. 

Amateurs are now operating 5- meter phones 
in and near the larger cities ami 
it h understood that regular tele- 
vision programs will eventually 
be broadcast on wavelengths hc- 
Iqw 10 meters. Very little power 
is _ required and ranges up to 50 
miles are practical. Distance, how- 
ever, depends on the height of the 
transmitter above the cartEi tor 
the same reason that a 
ligiitEEfiuse must F>e high 
m order to serve the wid- 
est possible area. 

1 be little 5-im:tcr re- 
ceiver, Ed he described, 
can Pie built front odds 
and ends, and the con- 
st ru e t ion details 3 o r a 
simple transmitter using 
receiving-type tubes will 

(CftiLLmudil 9 U 3 , 0 ^ 4 . J ; rl.l J 
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Hocln Kcir of Warkhcr.cLi Suppurt Tcsi Set hy I:i 
Cowi C:iiis 



Bench Mounting Jar Radio Test Set 



Radio Test sets, in common use about 
the workbench, are usually of the flat type 
that take up much -needed room on the 
bench. In this position they arc subject 
to damage and the lest leads arc often 
tangled up with other apparatus. I < vk-E oi 
these instruments are of the portable va- 
riety with a removable cover that is held 
in position with clips. The photo shows 
how these clips may he used to hang the 
test set on hooks at the rear of the bench. 
In this position it is otLt oi the way but 
easily accessible for immediate use f and the 
meters are protected, — Ronald L, Ives, 
Upper Montclair, N, J. 



^ Midget Receiver Includes Phonograph 



This 7-tube rui dget superheterodyne ra- 
dio receiver, with built-in phonograph 
tnrn table and pick-up, enables Lbe owner 
to enjoy either radio programs or elec- 
trically cut phonograph records of the 
new long-playing type. These records arc 




. A™- 



reproduced through 
t h e an d i o a sn pi ifier 
and dynamic speak- 
er, The receiver cir- 
cuit includes the 
new type- 55, 56 ami 
tubes, with a 47- 

pentode for the au- 
dio output ; Lhe rec- 
tifier is a ZSd. With 
the top of the cab- 
inet down, the turn- 
table is completely 



Removing Glass from Tube Bases 

Bases salvaged fro m old radio tubes 
make excellent Forms for winding short- 
wave plug-in coils. The usual method of 
placing the tube in boiling water to soften 
the cement, used to seal the glass bulb in 
[lie base, does not work so well with the 
later types of tubes. The C-CTHCRt is d i th- 
ru h to soften ailtl the hut water damages 
the appearance of the base. Bases re- 
moved ill til is manner must also he: thor- 
oughly dried before they are suitable for 
use as coil forms. A better method is 
shown in tlie sketch. The cloth is wrapped 
around the bulb, which is broken by a 
sharp blow with a heavy screwdriver, 
Most of the remaining glass may lie bro- 
ken away with a pair of pliers, and a small 
chisel can be used to complete the job. 
The wire leads are easily removed by heat- 
ing tlie prongs with a soldering iron. 




Esa&tt Kjfni&vetf ft-om DUk-arduC Tilths M-aka Guo -3 
JHjIlc-I:! L'ujI Forma 



Soldering Phone-Cord Tips 

The small connecting lips on llie cm is 
of phone, or loud-speaker cords, are held 
in place by means of a few drops of sol- 
der, When these connections break, the 
average set owner has difficulty In res ai- 
de ring them. This may be simplified by 
drilling a small hole in the side of the tip, 
The wire is then inserted and the end 
brought out through the hole. When held 
in this manner, the soEder is easily flowed 
into the tip, thus making a good mechan- 
ical and electrical connection. 
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byuamii. Speaker for Autos; Mrthod of InetS^lailciiL 
la Indicated Aliove 

Auto- Speaker with Single- Stud Mounting 

Olllv one hole lit the fin? hoard under 
[lie: clash is necessary ffj-r mounting tins 
<1 S‘ II am 1C speaker, Bracket mountings are 
also available if desired, The rugged as- 
sembly and dustproof design enable the 
speaker to withstand rough usage. The 
unit is designed to meet the tone problems 
in auto installations and lakes up very lit- 
tle room under the dash. 



Antenna Lead-In from Battery Strips 

Two of the large connecting sirips taken 
from a discarded B -battery,, oi the layer- 
built type, may be soldered together to 
make a useful antenna lead-in.. Ordinary 




M E V II A NILS 

friction tape is wound around the portion 
trial comes m contact with the w indow 
sill. These connecting strips terminate it! 
handy spring clips, ;t ud (lie connections 
are made as shown in the * ketch. 



Compact Audio-Amplifier Assembly 

When laying out the parts for a midget 
receiver, the writer found that consider- 
able space could be saved by mono ting I he 
audio -amplifier lubes on a baketite strip 
above the transformers. Several manufac- 
Hirer's bonne their audio transformers in 
fiat -| op coses of the type shown ill the 
sketch. The lop and bo Horn plates arc 
drilled for mounting screwy and all that 
is necessary is to provide bushings of suffi- 
cient length tn raise the bakedite si rip so 
that Lbe tube-socket terminals will clear, 
The sketch at upper right .shows how |hc 
same idea may lie applied to round- top 
transformers, Tn this case longer bush- 
ings are mounted directly on the subpanel. 
— H, ft a rl -id n sky j, No 'a York City. 




Tiiliey Sl,Miii ii :l nbfivc A iid. a Transformers Cor serve 
Sparc in Midgrt Rctrcirrr 



Improving Tone of Old Keceivers 

If! many of Lise older receivers, the plate 
ci a" ike detector lube was by-passed wit If a 
fixed condenser of rather large capacity, 
usually .Wl mfd. The result was that most 
of 1 lie higher tones wi re not permitted to 
enter the audio amplifier. If a smaller 
condenser is substituted, the irupro vefileElt 
in tone will be well worth while. 



C Blueprints covering radio construction 
articles in past issues can be obtained for 
25 cents each; when material lists are not 
included in the articles, these are available 
without charge on receipt of postage. 





tlic two desses oi outboard motors, 
■ those for service and those for speed, 
a service motor cannot be expected to 
show til? speed of a racing job, Neither 
should >ou expect to fret the endurance 
and reliability from a racing motor that 
a service motor will pive r 

For maxi mum performance, a motor 
must be perfectly free. To hasten the 
hrea king-in process, many racing drivers 
remove all fittings from the block and 
crankcase assembly, and run the "power 
head” in with the aid of a lathe, electric 
drill, or small motor. While mailing this 
part in, ;a thin mixture of light oil and 
Boo Ami is introduced through the intake 
and allowed to work out of the cxhau&t 
ports.. On some motors it may be more 
convenient to let the mixture enter the 
exhaust ports. The object is to get most 
of the mixture on the pistons and rings, 
Drippings may be caught in a pita and 



G.E. Packer. 



used over and over again. As tlie action 
of this mixture is very slow, it will take 
about four hours of running with the en- 
gine turning over in the neighborhood of 
400 r.p.m, to free it sufficiently. At the 
end of t Ei ie run, the power bead should lie 
completely dismantled and thoroughly 
washed with gasoline. 

When the crankshaft is assembled in 
tiie e rati k case, Lhe shaft should turn so 
freely that il Call, lie s-puti between the 
tli Li tnlh and fingers as in Fig, 4. If it hi tads 
in any place, a very fane file may be used 
to remove any possible high spot from 
the shaft, or a scraper may be used on the 
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the sharpness. All carbon must he re- 
moved from the ring grooves of pistons 
arid the rings nui-t ho pci Jt-m ty free id 
their groove?, flic end gap of rings ets 
racing motors >1 ton Id be .(KJ3 in. for each 
inch of Cylinder diameter. Service motors 
may be fitted up at JX12 in. for each inch 
of cylinder diameter. Piston, ring and pin 
assemblies shnvild He exactly matched as 
to weight, lining balance scales. A fairly 
accurate substitute for scale* is a l Ain, 
stcet rule exactly b glanced on a triangular 
support* -util a - a drawing rule, as ill Pig. 
3. Small blocks should be under the scale 
tn limit the travel to about _!.■■: j in, at the 
tip of the balanced rule, A scraper should 
be used to remove excess metal from the 
inside of the skirt of the heavier piston 
assembly. Connecting rods should be 
checked for weight in a similar mariner,, 
the heavier rod being fried on its surfaces 
to reduce its weight. 

Tn regulated racing, no material change 
in motors is permitted, that is, no change 
may He made that will alter the original 
factory design materially. All that, may be 
done is to perfect but not alter, Metal 
may be removed merely to polish surfaces 
— not change dimensions : to balance parts 
that should be of the same weight— not 
change the intended weight of both; to 
smooth up ports attd openings- — not ma- 
terially enlarge them. 

Cylinder ports should be filed smooth 
as in Fig. 1. The center struts in these 
ports should be stream lined so that the 
outer edge will be like a knife blade. This 
ye ill help to increase the speed with which 
gas can enter and leave ihe cylinder?. 
Similarly, all passage? from carburetor air 
intake to exhaust tail pipe should be pol- 



h carings. The ideal wmtptn fli is one that 
shows no up-and-down play yet 1? free 
enough so that when the rod is field ver- 
tically in the hand and moved gently from 
side to side tbc piston will "flop 11 from 
side to side. For racing, connecting-rod 
hearings arc fitted very loosely on the 
crankshaft. Fitting them so that they are 
just snug- but not tight, when a single 
thickness of newspaper is surrounding the 
shaft, will give about the right clearance 
when the paper is removed. For service 
use, rods are fitted so that they are per- 
fectly free yet not noticeably loose. The 
razor like edge that develops on piston 
rings slid old be removed by gently strok- 
ing ihe ring with a fine flat file a? in Fig. ft, 
The edge should not be appreciably rou rul- 
ed, hut just touched with a file to remove 
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Eshcd. Much of this work 
can 1)<? done with scrapers 
made from (lie tali £9 of old 
fist ftl us, as m Fig. ?. If the 
inside of the carburetor air 
horn b rough, scrape the 
inside smooth. In the same 
way, take care of llic car- 
buretor at both ends. This, 
however, will probably be 
smooth enough except for 
a sharp edge aL each cm l 
Smooth this edge clown 
with line emery cloth held 
over a child's ordinary spinning top Of 
similar conical piece of material, a> in Fig. 
7 . Follow the flame method with the in- 
take manifold, si there ls one, and the ex- 
haust connections, Jt is especially impor- 
tant to see that there is no ridge where 
the carburetor joins the manifold Of 
crankcase. Such a ridge might lie formed 
by a poorly lilted gasket projecting into 
the air passage nr by lack of allncment 
between the two parts. The latter condi- 
tion can be corrected by making the holt 
holes egg-shaped and lining Up the parts, 
after which the nuts are tightened. The 
better way is to lshc a scraper to smooth 
tip ihe joining surfaces so that ihcrc is a 
perfectly uniform surface, as in Fig, fl. At 
the gases must pass through the crank- 
case, it is important that the inside of this 
member he scraped smooth, too- Scrape 
a* far as possible into the passage's of the 
cylinder castings. Also smooth up all tniiF- 
fler surfaces, leaving: out the inside baffles 
for racing. However, outboard motors 
without mufflers are illegal in most states 
except during races, and during approved 
tune-up periods before the events. 

About the Only carburetor change aside 
from buying a racing carburetor, is to 



sweat -solder the butterfly or throttle valve 
to its shaft, Fig, II, Then, with a line file, 
cut down the shaft on each side of the 
valve so that it offers the least resistance 
to air. Art old pressure gauge that roads 
up to SO Eh, for service motors and LKJ Jh. 
for racing motors, can he used to check 
the con) press ion of the cylinders, as in 
Fig. 10. The important point is to see that 
all cylinders reach the same pressure wit El- 
ia a couple of pounds, anti that the pres- 
sure drops at about (lie same rate in each 
cylinder. By tapping the crankcase for a 
^■fj-in. fitting, the gauge can a bo be used 
to check crankcase compression. Lack of 
compression or fast- dropping pressure in 
Lhe cylinders may be due to worn Cylin- 
ders, rings or pistons, A similar condition 
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ii l the crankcase may be due to the contli- 
( ions just mentioned. to ivorri. main hear- 
ings or leaking crankcase .packets. 

Four-cylinder motors have iii effect two 
ignition systems anti these systems must 
tie tn perfect synchronism for best reunite 
To check the ignition of a, "four,” bring 
one piston to top dead center as indicated 
by a steel scale or cEi a I gauge. Then lay a 
straightedge across the flywheel so that It 
just touches the center of the shaft, as in 
Fig. 2. Make a scratch on the gasoline 
tank and two on the flywheel, which will 
Fie exactly IftfF apart. By means of a test 
tight in series with the pair of points that 
fire the cylinder which is on top center, 
move the spark lever until the points just 
open, bee that the lever does not move 
again as you turn the flywheel ISO* so 
that the other pair of pistons are on top 
center, as indicated by the second mark. 
At this point the second pair of breaker 
points should just open, indicated l>y the 
test light, which has been transferred to 
this circuit. Ti the breaker points do not 
open exactly 18B* they can be made to 
do so in the following manner 1 Reduce 
the gap between the points to make them 
open later, and increase the gap to make 
them Open earlier. The final Setting should 
have the points opening as close as possi- 
ble to factory specifications,, but to open 
exactly 18Q U apart is more important than 
the distance they open. 

The loner unit should be so adjusted 
that there is no appreciable "slop' 1 in the 
gears, and yet no binding. When doing 
this don't he fooled by a loose propeller 
shear pin. TEie first Step is to wash Old all 
the old lubricant. Inspect the bearings for 
wear or chips and replace faulty hearings. 
Set the unit up and test for high spots on 



tile gears. It any r appear, as in- 
dicated either by bright spots 
or binding, the unit can be 
belted bo a small motor or cou- 
plet! to an electric drill to be 
run in. Wh ile running, fine 
v a 1 v c-g rinding c o in p t> u u d 
should he fed into the gears, 
taking care (o keep the com- 
pound out of the hearings. 
With the gears so run in, the 
assembled unit should be free 
enough to continue to run aft' 
er being started by band, when 
the propeller is ill the draft of a small elec- 
tric fan as in Fig. 8. However, this is the 
extreme test of free running, For ordi- 
nary running, a light gear oil is used in 
the lower unit but for racing, a light en- 
gine oil is used. Light oil leaks out and 
must be renewed alter every heat. 



Piping Water under Roadbed 

Where water is piped under a road, it 
is a good idea to provide a sleeve that will 
make it easy to remove the pipe, when in 
need of repair, without digging down 
through the surface of the road. This can 
be done when installing the pipe by first 
laying tile under the road and then run- 
ning the pipe through it. The pipe can 
then lie pulled Out at any time without 




Tile under Enid Enables Wn(*r Ftp# M Se Eerunved 
witkn-jt DiBturliiiijf Kau.S gurfiit Abavn 



disturbing the road surface. The tile 
should lie plugged at both ends and cov- 
ered with dil't to prevent water from get- 
ting inside and freezing ill cold weather. 
— — J mil C 5 R. Ward, Chicago. 
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Visual Focusing Device for Movie Cameras 




SQUARE ft.fi ASS TUB INC CUT 
TO the: PROP Ell FQCAL LENGTH 
TO RECEIVE W ift.RO R AND I f . K !i 



LENS 

/ SOLOLRCO 
TO TUBE 



M i ^.ftOfl 



SLOTS TO 
F i r caw era 



Here i> a simple fie vice that aid.’, in Cot- 
TCi'lsj lining 1 1 j ■ movic-tilL crircL-t, and l-u- 

a.b tc;^ you to visually focus directly in the 

photographing- aperture of the camera. 
I he device a piece of T'ie-irt. square 
brass tubing with one end cut off at a 45 ° 
angle and fitted with .1 mirror, the Side of 
the tube above the mirror being removed 
so that the image can he shown on the 
glass. The length of the Lulling depends 
Oil the focal length o( the lens used, the 
frame of which is soldered to the square 
end of the tubing, A slight deviation from 
the drawing may be necessary to make 
the device tit your particular camera. 



to the cross slide of the lathe. Then, with 
the tap held in the lathe cnllvl. as shown, 
f k lowly fed ihe wheel Into the tap. This 
caused the wheel to revolve and, n I: ihe 
same time, cm the teeth. The diameter nf 
wheel must Eh: correct, or stripping will 
occur. — Charles Kugler, Philadelphia, 



Lapping Spherical Pockets 

I n m a king a 
forming die for 
hall retainers, it 
WAS necessary to 
lap fho .spherical 
P oe ke( sifter hard - 
cning them, which 
was done by 111 can.'; 
of a brass ball sol- 
dered to a short 
piece of drill rod. 

A rigid setup in 
the driElpreas was 
found lmsuccesH- 



Gear Teeth Cut on Small Worm 
Wheel with Tap 

While working in a machine shop, I had 
to make a small worm gear, and lacking- 
the facilities for cutting the teeth on it, I 
improvised a means of doing it in a lathe 

with an Ordinary- 
tap, A steel block, 
thickness to 
the center of 
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work /'.WfJW 

ini as the center 

point of the tower surface of the hall, at 
would nut cut. To Overcome tEiis trou- 
ble, another piece of rlrilE rod was chucked 
into the drillpress and fastened to the rod 
holding the ball, by means of a spring as 
shown. This arrangement permitted tlw 
work to be shifted so tliat the entire sur- 
face of the pockets could be lapped. 



r a 1 ? 0 

the wheel In line 
with the center of 
t fie la t lie spindle, 
was t a pp cd fot a 
capscrew u p u n 
wh i eh t ho w hee t re- 
volved. The assem- 
bly was clamped 
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Firm. Galt PLvotcrl. to Lever Ar;anficrun' Is- Entity Hilsed gr Lowered. r .o 
Permit Small A r i-i: \! ■, V> W*3k under It 



Adjustable Gate Ear Stock Pens 
Operated by Lever 

Tbis lever arrangement on a farm gate 
permits It to lie raised or lowered so that 
young stock can walk under it and be fed 
in pens separated from the older animals. 
A piece oi l^j-in. pipe is pivoted to (he 
gate post by means of large cveholLs. A 
smaller pipe as inserted inside tile larger 
one mid is held in plate by .a holt which 
rests on top Of the lower eyebolt. The 
gale is then pivoted in tb Mo pipe by 
means of two more eyebolts. A lever i * 
next pivoted to the gate and is also pivot- 
ed ro a curved piece, which is bolted to 
the top of the inside pipe. AfEyr bolting 
a notched piece to l he gale for (he tongue 
oi the lever to engage, the gate is easily 
raised and lowered as desired. — A, E log- 
ged i r Hartford, So. Dak. 



for a length of 6 in. Be- 
fore lc is screwed in place 
from the end oi the tee 
away from the pipe, a 
hole is drilled tb rough its 
unthreaded end to take a 
Yz- in. steel rod which is 
to be used ay a tightening 
lever. When the screw 
has been put tli rough the 
lee, a loose pipe flange is 
slipped over the end Lo 
furnish n moving, but not 
a turning surface, to con- 
tact with the work to he 
clamped. Tli is flange, a:i 
well as tlie one lo be used 
cm the other arm of the 
clamp, may have a block 
of wood attached to its 
fac c so a & to prevent 
marring the work. The sliding stop is 
made by screwing an elbow into the bull- 
headed opening of a pipe tee. This 

size will slide over I lie pipe, but will Lock 
by friction til any position when pressure 
is applied to the male flange, which is 
screwed into lire opening oi the elbow ad- 
justed lo face the tightening clamp. 



Improvised Length Gauge for Cold Saw 

A length gauge for use on a cold saw 
can he matte from a 42-in, section of 2 by 
3-in. angle icon, and a similar length oi J4 
by I^-in. flat iron. The two pieces arc 
joined, with a &a-in, gap between them, by 
three curved pieces of ^-in. square rod. 
welded at each end. The wide side of the 



Strong Cabinet Clamps from Pipe 
and Fittings 

Strong cabinet clamps can he made from 
pipe and fittings. First screw an elbow 
onto a length of 1-in. pipe and screw Lhe 
bull-headed opening of a tee onto the ell. 
The Straight outlets of the tee arc then 
lined up with the pipe, and two pieces of 
rod are threaded to serve as plugs in tile 
openings of t lie tcc t emu being drilled to 
take a j^-in. rod, and the other drilled and 
tapped with a standard jj^-iit. tap. A piece 
oi ^-in. rod is threaded with a similar die 



ThL& LcagUi G.iiiif* (ftf ,i Cold Siw Is Made :tett. 
n.r.|; Li u::d Flat Iru:i 
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is bolted to tile bed of tEie machine. 
A stop is made from a piece of angle iron 
bv welding a smaller piece on it to pro- 
ject through the if a p_ This piece is drilled 
and tapped Tor a stud, which ^ fitted with 
;l washer anti win guilt for adjustment oi 
the stop. 



Inserting Small Screwg. in Carburetor 

The insertion oi smalE channel-plug 
screws Commonly used in modern plain- 
tube carburetors is easy when a few sim- 
ple rules are followed. If a short screw- 
driver is available, the screw is held on 
the end of die blade with Lhe third ringer 
of the right hand. The index finger of the 
same hand is placed on top of the handle 
to press the screw into its hole while the 
blade is rotated between the thumb and 
the middle finger. Use of a longer screw- 
driver makes the operation slightly more 
difficult,: as it is then necessary to stretch 
the fingers further apart, — A. H. Vance, 
Ha vs haw, Wis. 



Rubber Hose Protects Scythe Blade 

To protect the 
cutting e dgc of a 
scy t h e, a section 
of rubber hose is 
slit along one side 
and slipped over 
the blade as 
shown. This also 
eliminates the risk 
fhat someone may 
cut his kgs when 
hauling the scythe 
in a car. ■ 



Suction Cups Help in Moving Large 
Plate-Glass Windows 

An easy way to remove plate glass or 
window glass where the position of the 
worker is such that it h hard to push the 
glass from its pEace, is to apply rubber 
suction cups, such as are used to hold ash 
trays on windshields. A suitable handle 
may be fastened to the small bolts in tfie 
cups, after which they are stuck to the 
window. If the hot tom edges of the cups 
.ire moistened before putting them ort the 
glass, they will hold better. — Wilfrid L. 
Dawscy, Washington, E, C, 




Effective a Lite- Wheel Puller Improviscrl :rcm a Jade 
nu:l a Length, at Chain 



Auto Jack Serves as Wheel Puller 

In the absence of a puller for removing 
the rear wheels of a car, you can use a jack 
and a length of chain. After removing the 
retaining nuts, the base of the jack is held 
aguitlst the end of the axle, the chain is 
run over the top of the jack, and the ends 
are fastened under two of the wheel nuts 
in the brake housing. 13 y working the 
jack with the handle in the regular way, 
the wheel will be loosened. — 1-. Mitchell, 
San Francisco, Calif. 



Holder for Metal-Marking Stamps 

Made to bold nix metal stamps, this 
holder is handy where work is to be 
stamped with a number of letters or fig- 
ures. It is made by bending a piece of 
’Ha-in. flat steel around a steel block of the 
same length and thickness as that of the 
SIX stamps com- 
bined, Tim top of 
the block is bev- 
pled and fastened 
to the flat piece 
with steel pins. A 
setscrew am! lock- 
tl tl t hold the 
stamps in position, 

It may be neces- 
sary to grind tbe 
tops of the stamps 
a little, so that 
th cy are all of an 
equal length. 
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Ckl Saw E3adc Climpcrl La Sleeve Hiaiiles ]'ioviiic» 
Haaily Toil for dicing Fj-Htj 



Improvised Knife for Slicing Belts 

To reduce the width of belts, or to cut 
them in tiva along their entire length, u 
knife can be made from a machine-saw 
blade, A piece of pipe or tubing is fitted 
over each end for handles, and an adjust- 
able guide, made of iron rod, slides tip or 
do w n in holes drilled rlnrougEa the handles 
and blade. Pointed screws, set at an angle 
in the handles, clamp the assembly togeth- 
er, Care should be taken to bevel the cut’ 
ting edge of the blade as shown. In using 

Llie knife, the work is first stretched light 
!y between two vises, after which the guide 
is set so that it touches the top side of the 
belt when die blade is in a position to cut 
the required: width. The work is then cut 
evenly along its length by pulling the 
knife with both hands, using a slight pres- 
sure to keep the guide in contact with the 
edge of the belt. 



Car Spindles and Hubs Adapted 
■to Cultivator 



leas effort to pul] lire cultivator, and the 
wheels do not require frequent greasing 
a? the dirt cannot get inside the hub. — 
Angus Bunting, Alii stein, Out,, Can. 



Alternating Taper and Bottom. Taps 
Prevents Breakage 

When tapping holes in steel or brass 
with small taps chat arc easily broken, 1 
have found it best to use a taper lap and 
a bottom tap alternately. This keeps them 
from cutting only a small amount at a 
time-. Start with a taper tap, and a s soon 
ns it starts to turn hard, back it nut and 
change to the bottom Lap. This will cut 
easily for a few turns, and when it turns 
licirtj, change to the taper tap again, re- 
peating this procedure until the work is 
finished. Time lost in changing the taps 
is less than that required to tap a hole 
with the taper tap alone, which requires 
extreme care to prevent breakage. — R. H, 
Cooley, Oakland, Calif. 



Magnet Helps Solder Sheet Iron 

When two small 
pieces of sheet 
iron are to be sol- 
dered, a horse stsoe 
magnet can be 
used to keep them 
in (3 o s 1 1 i o n. A 
wooden frame is 
made to hold the 
magnet vertically, 
and the work is 
laid across the 
poles as s h o w n . 

Magnets taken from the magneto of an 
old model- T Ford can bo. used for this 
purpose, — M, D, Wendel, L-ockport, N. Y, 




When the axles and wheel hubs ot my 
cultivator became worn, T cut of? the worn 
ends and welded the front-wheel spindles 

of an old car on 
each end oi the 
axle, and adapted 
the ear hubs for 
use on the eulfi- 
v a tor wh eel n_ Ah 
ihe car hubs arc 
fitted w ith roller 
bearings, it takes 



Increasing Size of Reamer Pilot 

It is sometimes desired to use a reamer 
or other tool having a pilot, in ail opening 
that is too large. The size of the pilot can 
be increased a reasonable amount for tem- 
porary use by wrapping it with friction 
tape, Tliig in applied hot, and 33 wound in 
smooth layers, which do not overlap. It is 
also wound in the direction the tool turns, 
after which the wrapping is coated with 
cup grease. 




F O P l: l a r m E C H A NILS 



145 



Pantograph Has Wide Range of Adjustment 
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tli (i rear foot, Tlie latter 
two are pointed brass Hin- 
di hie screws, each CU1C 
being fitted with two nuts. 
Smaller screws ;md unis 
are used for adjustment, 
Scale reading's shown along strip R should 
he lettered on ail of the arms with draw- 
ing ink, or stamped with -dies. 



Constructed from tour strips of hard 
maple ur birch pivoted together by means 
of brass machine screws, this pantograph 
is fairly accurate for making enlargements 
of drawings, maps, diagrams, or for trac- 
ing enlargements of woodwork patterns. 
The holes for the needle, pencil, pivot 
screw, and the pivot hole through Strips 
B and C, are drilled '4 in. from the ends 
of the strips. .Spacing of the adjustment- 
screw holes is identical on all of the strips, 
except that the first one starts 2Yt in. from 
the center of fhe Larger hole on strips A 

and R, and 2*4 in. for C and . Also note 

that the scale reads \% in. to tlie inch at 
ihc bottom on the fatter two, and (he top 
on the former. After marking tile begin- 
ning of the adjustment scale, (hr strips 
may he clamped together and all drilled 
at one time. The accuracy of the instru- 
ment depends on the correctness of hole 
spacing. However, fur most work a -.light 
difference in the ratio of enlargement u-r 
reduction is of little consequence, The de- 
tailed drawings show the construction of 
the pivot block, pencil, needle point, and 



Irregular Inside Surfaces Bored 
on Lathe 

The irregular inside surface of the work 
shown in the drawing was hored out in a 
Eatlie in the following manner: A flat 

template was made to correspond to the 
desired shape of the work, and was at- 
tached to the tailstock Spindle with three 
bolts. A guide bar, bolted to the cross 
slide, supports a dial indicator, which is 
made to follow the outline of the template 
by operating tlm slide as the tool is fort 
into the work bv means of the lead screw. 
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With. This Attachment You Can Do Light Bating 
Work on Yeur Drillpr-ci 



Boring Attachment for Drillpress 

Light boring jobs can be Jo tic on a 
drillpress with this attachment. A boring 
tool is damped ill the chuck, a Eiole having 
first been drilled in the table and bushed 
to fit the end ui the tool. The tool is ted 
into ilvc work m the usual manner, the 
latter lieing clamped to the drillpress table 
by means of C-clamps. 



Device Copies Irregular- Shaped Work 
On Paper 

This device will be found ufcEleI in shops 
where the contour oi work h such as table 
legs and chair spindles, is copied on pa- 
per. A slotted vertical piece, containing a 
pointer, is screwed to a triangular base, 
w hie El ls_ Llrilled directly under the end of 

the pointer for 
a lead pen ci 1, 
A s p o o t is 
then t a c k c d 
over the hole 
to serve as a 
balder for the 
pencil, a lead- 
filled nut be- 
ing used as a 
weight to as- 
sure that the 
point of the 
pencil makes 
contact with 
the paper. 



Thumbtacks, driven into flic bottom near 
Cadi corner, allow the base to slide easily. 
In uf<?, the pointer is adjusted to the prop- 
er height and is moved along the contour 
of tlic work, the pencil tracing an exact 
outline on the paper over which it slides, 
— E, E r Scott, Pittsfield, Mass. 



Lead Arsenate Controls White Grubs 

White grubs can be controlled in straw- 
berry beds with lead arsenate, i poison) 
by using S oz. of the lead to each UK) st|. ft, 
ui bed. This is best applied by mixing it 
with fine dry soil or sand, which is dusted 
evenly over the bed and worked into the 
surface of the soil. A grub-infested lawn 
may be treated in a similar manner, using 
12 m., of the lead arsenate for each 100 
stj. ft. of lawn, after which it is well wa- 
tered, When lead arsenate is ap plied to 
soil, it Is be?t not w use lime or fertilizers 
containing phosphorus. 



Metal Pocket on Plate Camera 
Holds Dark Slide 

Screwed to the 
back of a camera, 
a metal pocket 
provides a safe 
place for the dark 
slide while the 
camera is in use. 

It also assured the 
slide being nt hand 
when wanted. The 
pocket is made 
from three strips of 
brass, -|4s in, thick 
by tq in. wble. The 
corners are m i- 
tered, and a raEsbet 
is filed on the 
inside edges to provide a groove for the 
slide, which should have a leather grip. 



Gold Plating without Electricity 

Gold may be plated on metal articles hy 
beating them in an aluminum pan con- 
taining a gilding solution, which is made 
by dissolving potassium ferrocyaciide, 1 
os,, (poison) in a quart of water. Heat 
should he used to speed the solution of 
ferrocyanide. When dissolved, add potas- 
sium hydroxide, 1 oz. p and heat the solu- 
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tion to a boiling t e mpe rat u re , tlien add 
common salt, 1 Os., a ml gold chloride, 54 
gr. Tt will be necessary to boil the solu- 
tion for an hour to dissolve the gold chlo- 
ride, adding water from time tu time to 
replace that which evaporates during the 
heating. This solution is very poisonous 
and should be handled accordingly. Any 
corrosion on the wo rk to he plated can be 
removed with steel wool or emery paper, 
after which it should he boiled in a strong 
lye solution to remove all! grease. While 
cleaning and plating, the articles should be 
handled with topper wires to avoid stains 
a nrl oil from the skin. The gold plate wilt 
be thin and will show every defect in the 
original work, and for this reason, it 
should be buffed to a bright luster before 
plating. The cleaned work will acquire a 
plate after a tew minutes of boiling. 



Adapting Lathe Chucks to Other 
Shop Machines 

A three nr four-jaw lathe chuck can lie 
readily adapted for use on other shop ma- 
chines by removing the threaded flange, as 
shown in Fig. 1, This makes it possible to 
clamp u r ork in the chuck and take it from 
one machine to another for turning, mill- 
ing, drilling, shaping, etc., without reset- 
ting it itl each machine. In Fig. 2, the 
chuck is clamped to a revolving table, 
which is, in turn, fastened to the straight 
table of a milling machine for machining 
the special leather cutter shown in Fig. 5. 
On a lathe, a three- jaw chuck can tie used 
for turning eccentric jobs by attaching it 
to a faceplate.— Walt Wells, Newark, N, J. 





Rcttwvjl or TIiTeadcd Flange or. Latfit Chuck Hake: 
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Lengthening Thread on Bolts 
with Improvised Tool 




T3o] IrnpTcvLicd from Nut and. Iran Bar Used to 
Tfortad Bolts- Anchored in CvnurttB Foundation 



It was found that holts anchored in n 
concrete foundation were too lung for 
their intended use, which made if neces- 
sary to Cut them off and to run the thread 
farther down. No stock and die being 
available, the threading was done hv an 
improvised tool. A nut was slotted, and a 
piece of wood was inserted in the slot, as 
shown, to make the nut lit lightly on the 
bolt. An iron bar, with a sharpened bit or 
threading tool, held in place by means of 
a setscrew, completes the device. Tn use, 
the nut was started on the threads on (he 
holt, and was turned by means of the bar, 
the depth of the cut being obtained by 
tapping the threading tool with a hanlnier. 



Ktibbcr Protects Tree against Insulators 

insulators for electric wires are some- 
times temporarily fastened to trees. When 
this is done, it is a good idea to place a 
small piece of old auto casing between the 
insulator and the tree. The rubber serves 
as a cushion and prevents the bark of the 
tree from being damaged. 

CA small piece of an old cylinder ltOilC 
wjtl make a good stone for smoothing 
down burned and pitted ignition points. 
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pRE'SKNT low prices of materials make 
it possible ]'or yens to build thiK warm, 
livable iuui-roum house for 700 dollar^. 
As every operation will be described in 
detail you need only follow directions. 
Another advantage which [imkcs i he plan 
even more practical is tlic fact iliai nil rd 
the framing material can be obtained cut 
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heavy sawing, The construction of 
the house is standard throughout, It 
is neither practical nor wise, even for 
Lln_- sake oi economy, to report to light 
or cheap const met ion, Cor such prop- 
erty is n ]i :- ;i I :j I u and often unLetiaill- 
able in cold weather, The flour is double, 
with paper between, anti the outside wall? 
are covered with .ship-lap sheath hi" pa- 
per and wood shingles. Wood shingles for 
rooF and siding give she necessary insula- 
tion, wearing quality and the best appear- 
ance for the money. Another advantage is 
that they do not require pa in ting, A dip 
coat and one brush coat of stain are suf- 
ficient to last for Five or six years, 

A Study of the floor plan. Fig. I, will 
convince you that this is a real home for 



year-arc und occupancy. The living rpOrtfc 

is of good siite and well lighted, the kitch- 
en is large enough to serve as a dining 
room as well, and has plenty of room for 
kitchen cabinets, etc. Or if the family is 
Urge, you may have a combination living 
and dining room. The tiro good- sized 
licit rooms arc provided with adequate 
closet Space, and in addition, a large stor- 
age case opens into the hall connecting 
the bedrooms. The window for the clos- 
ets is placed midway between them so 
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cated, the size of the 
f o li n dat ion $ h o u 1 d ho 
measured off, Fig. 2 
gives these sizes. Meas- 
urements should he 
taken from the street 
line first, to establish 
the building line, after 
which slakes should 
he driven near the four 
cornets of the foundation plan, as shown 
in Fig, 3. When all lines have been estab- 
lished, measure diagonally across the cor- 
ners as shown, to make sure (hat they arc 
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that it provides light for both. This ar- 
rangement was used so that if later you 
wish to in stall a bathroom, it can he more 
easily arranged. In the second installment 
of this article a floor plan and scheme for 
making this change will be given. As 
semitransparent glass Es used in bathroom 
windows, the closet partition will he hard- 
ly visible front outside. 

Such attractive coal or oil heaters are 
available these days that a stove-heated 
house need not be considered a hardship, 
even if you have been accustomed to a 
heating plant. The proper location for the 
stove is in the corner of the living room 
nearest the chim- 
ney, as this will 
give tEm best dis- 
tribution of heat. 

After clearing 
off the weeds and 
leveling op tile 
portion of your 
lot w h ere t h e 
house is to he lo- 



SKjuare. The lines stretched between the 
stakes serve as guides when digging the 
foundation trench. The Enclosure within 
the wall should he dug out and leveled oft’ 
enough so that all timbers will be at least 
10 in r above ground, to prevent decay. 
The Sectional drawing. Fig. 4, shows tEie 
size -and depth o£ the wall and piers, These 
dimensions are a safe standard anywhere 
in the United States, but in the warmer 
states a shallower wall or even wood piles 
would serve. However, a heavier wall plate 
shoLtld be used for a piling foundation. 
An 8-in, concrete wall is made for the 
foundation and as this oniy goes down 3 
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it., the concrete can be mixed by hand. 
The 6-in. footing l> nta.de first and if the 
soil is clay or gravel, you will nut need a 
form. Simply cut the sides as straight 
and smooth as possible and pour your 
concrete directly into the trench. Forms 
are used in the usual way for the wall, In 
setting up the forms, follow the sugges- 
tions given in Fig. S. Alter all of the forms 
are in place, check for squareness by 
means Of a Id- ft. pole held across the cor- 
ners, as shown in Fig, 6 . Be sure that your 
forma line up and arc level, so that your 
wall will be the correct size as well as per’ 
lectly square and true. Mix the concrete 
in the proportions of one part of cement, 
two parts of sharp or "toipcdo" sand and 
Jive parts of gravel or Crushed stone. The 
concrete must be well mixed and tamped 
firmly in the forms if a good wait 15 to re- 
sult. The cost of the materia I fur the wall 
is approximately $49.01.1 Vents must be 
left in the wall fin that the timber will not 
become damp and decay. Fig. 7 shows 
such a vent, which will permit the circu- 
lation of air atld Still prevent small ani- 
mals from getting under the house. Drain 
tile is readily cut by scoring a line around 
the rile with a chisel. The vents, of which 
four are suggested, are simply buried in 
the wall just below the top surface. In 
wi nt cr thefie openings are dosed by means 
ui a wood plug or pieces of cloth, to keep 
out the cold, 

The first tin] her that goes into the struc- 
ture is the girder. This member, which is 
built up, rests on the three piers and is 
housed 4 in. into the wall at the ends. The 
girder ex Lends Up above the wall 1^ in., 
so that it is flush with the top of the sill, 
into which it is housed, as shown in Fig. K. 
The laying of the wall plates is very im- 
portant. A thin layer of riel] Cement or 
mortar is placed along the top of the wall 
and the plates are embedded Lai it. After 




the pieces are squared and spaced on the 
wall, they should be leveled up by pound- 
ing down on them, to squeeze out the sur- 
plus mortar, 11 si til they are level, or shim- 
ming up the low spots by the addition of 
more mortar at these points. Notice that 
tile plates are set in 1 in., as shown. The ar- 
rangement of the 5 ills and joist is shown 
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~ u a b l c, A g r a n d a r d 
Steel framing square 
has one leg 16 in, 
Cong, so that if you meas- 
ure from the outside nf one 
stud to the outside of the 
next, you will he aide to 
tay out your “sixteen 
metier on center f spacing;, 
rapidly and accurately. 
Time will be saved also if 
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in Fig. 9, The joist run 
the short way of the 
building and rest on the 
girder and wall plates. 

The tapped splice for these pieces 
occurs at the center of the girder. 

Start spacing the floor joist from 
the bach of the building, The first 
spacing on the left aide will be 
S in. from the outside of the sill 
to the center of the first joist. On 
the right, this distance should be 
in. to compensate for the lap- 
ping of the joist, which are 10 ft. 
long. The spacing is 16 in, on 
center for the rest of the joist. 

Ii any of the joist timbers arc 
bowed, be sure to put the bow up 
SO that the weight of the floor and 
partitions will level it out, A row 
of bridging is placed midway be- 
tween the girder and sill on each 
side, to stiffen the floor. The bridging 
must, of course, be nailed into place se- 
curely before the floor is laid. 

Fig. 10 shows how the subfloor is laid. 
The diagonal arrangement results in a 
Stiffer construction at little additional 
cost. It also makes it possible to lay the 
finished floor in ei thcr direction, as de- 
sired. It is not necessary to miter the 
flooring at tEle joints, hut they should lie 
placed over a joist. By a little planning, 
the mitered Cut on the piece cut off can 
be used to start the next course, as the 
material is not matched. 

When the subfloor is laid vve are ready 
to Start framing. As nearly all of the studs 
are spaced a uniform Id in. oh center, the 
suggestion given in F% + 11 will prove val- 



you mark the floor ami 
lower top plate at the 
Same time. The corners 
of the building form a 
sort of interlocking ar- 
rangement, as shown in 
Fig. 16, so that each of 
the walls Can be framed on the floor, then 
swung up into position and nailed. Fig, 13 
shows a portion of a side wall being rained. 
Stay lath are nailed to each side so that 
if first one side, then the other, is raised a 
few inches at a time, the wall can be raised 
by one man without aid. When framing 
the 1 otig side walls, the joints at the dou- 
ble upper plate should not. be nailed until 
the wall is all erected, so that each section 
can be raised separately. Use lb-penny 
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so see that the walls arc 
plumb over their entire 
length, and that the dis- 
tance across the building* 
from plate to plate, is 
eL|nal the entire le tsg L h. 
When this is accom- 
plished,, spike the comers 
and laps on tin: plates* 

The recessed porch re- 
el 11 ires, som e s pec i a i i ram - 
mg which, though shown 
on the framing elevation, 
is made somewhat dear- 
er by Fig. 20. Notice that 
three pieces of 2 by 4-in, 
stock arc spaced to make 
a width of $'/? Lit*, winch 

the actual width of a 1 

by 6-in* facing 1 piece. The 
corner framing of these 
pieces is shown sit the de- 
tail. The framing of the 
covered gateway is shown 
in Fig, 22. The plates are 
built up of three mem- 
bers in a manner similar 
to that used above the 
entrance. Pieces of 2 by 
4- in. stock are nailed un- 
der the corners in lieu of 
the posts, for temporary 
support, until she finish- 
ing trim is applied, 



nails to spike the plates to the 
studs, which is customary, 

The wall-framing elevations are 
shown in Figs, 14, IS, !/, 1$, 21 
and 24. By referring to the floor 
plan in Fig. 1 and the correspond- 
ing letters given oil the eleva- 
tion s, you will be able to identify 
each one. Note (hat the wall F is 
simply a continuation of the long 
center or bearing partition, but 
only the part that is ouLside O l 
the building i:- shown. The wall 
framing should start with the long 
side, followed by the short, the 
rear, then the main front wall, 
etc. Temporary bracing across 
corners and stay lath should be 
used to hold the structure togeth- 
er while erecting. Fig. 12 shows 
how small blocks are nailed to the 
Kubiloor to which stay 
Irdb are nailed. As far as 
p o s a i b l e, 1 El e stay Lai h 
should he left in place 
until all of the sheathing 
is in place and the ceiling 
joist installed. After all 
of the walls- are tip, check 
the corners to he sure 
that they are square, Al- 
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Alter the outside walls are all up, the 
partitions should he erected so that they 
will stiffen the outside walls when sheath- 
ing. No detail drawings of the partitions 
are given, as the same general practise as 
used for the Outside walls is followed. The 
spacing of the doorways can l?c found on 
the flour plan. Make the stud openings 
for alt doors 6 ft. I0^a in. high, measuring 
from the subfloor, The width of the open- 
ings should he 3 in. greater than the door 
width. Spacing of 16 in. on center is used 
for the partition studding also. The parti- 
tions are framed on the floor ami swung 
into place just as the side walls were. Re 
Sure to pick out straight studs for use 
around door openings,, and check to see 
that these openings are plumb. When a 
partition joins a wall at a stud, the end of 
the partition is framed as shown in Fig. 
19, Two hacking strips are nailed to the 
back of the stud to provide a nailing place 
for the plaster hoard with which the walls 
are to be covered. When the partition 
comes between studs, a 1 by 6-in. piece is 
nailed to the hack of the stud for hacking 
in a similar manner. 



The sheathing of the outside walls is 
done with ship- lap, It should he placed 
with the outside lap at the bottom. Start 
the first course on the ledge of the con- 
crete wall and work up. Alternate the 
lengths so that the joints will break. Also 
have rhe joints occur over studs. Two 
8-penny nails should be Used at each Stud. 

The spacing for the ceiling joist and 
rafters should belaid oul al the same time, 
though the joists are placed first. Start 
spacing from the hack of the building. 
The center of the first joist is spaced 17H 
in. from the outside of the plate. AU the 
rest of the joist are a paced 16 in. 
un tenter, with the exception of 
the last, which is 22}i In, from the 
outside of the front plate. Start 
spacing the rafters from the front 
of the building, placing the center 
of the second rafter 21)34 hi. from 
the outside of the first one, 16 in. 
to (he center of the third attd 
fourth,, and 7j4 iTt. to the outside 
of the first main raltcr Over the 
20-ft. span. At the point where 
(lie extended roof joins- the main build- 
ing, an extra rafter, marked X, is required, 
as shown ill Fig. 23. The spacing now 
starts with the outside of the first main 
rafter, 8^4 in. to the center of the second 
one, then 16, 1 7j4, IS. and then 16 in, for 
the balance of the distance. This spacing 
is shown in Fig. 22 r The ceiling joist do 
not lap at the joint as do the floor joist, 
hut arc simply hutted and toe -nailed to- 
gether and to the plate of the bearing par- 
tition, Fig, 25 shows the arrangement of 
these pieces, After the ceiling joist are all 
in place, lay enough roof boards across 
them to provide a door on which you can 
work when creeling the rafters, 

A general idea of the roof plan is shown 
in Fig, 28. Start the framing by spacing 
for the rafters along the ridge pole, then 
erect this piece by means of temporary 
studs, as shown in Fig. 2lt, at the center of 
each end of the building. Add two or 
three additional Supports along the way 
so that the ridge will be true and plumb. 
When splicing the ridge pole, be sure that 
the 1-5 n r pieces, which arc tacked to each 
side of it, come between rafters. If you 
arc cutting your own rafters, you will find 
the lengths for all of these pieces nn the 
framing elevations. Fig. 30 shows how 
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the notch anti end Cuts ate laid Out. Start- 
ing at one end of the building, nail hc 
first pair of rafters Into place, hath on tLie 
ridge amt plates., then ih« second, et; i*: i: - - 
u Liij? to the center ; then Start at the other 
end am! work in. Scraps of lumber s-ln ■ulfl 
be used temporarily nailed between r.iiL- 
er£j as they are raised, to hold them in Inn 
until the roof hoards are placed. See ig. 
2(V, The rafters for the main structure art 
erected first. Be sun,: to iidLlcl: the 
range i Oeut of the extra rafter X, when 
framing' the extended, roof, shown in Figs. 
21 and 23- Alter all of the rafters are in 
place, and before the roof hoards an laid, 
the top piece of shea tiling on the sides 
should be marked for notching aroun ! Mn- 
rafters, a nd installed. Fig. 25 shows “llis 
clearly. Gable studs, are spaced 24 in. 
center and have their tops beveled to I hi: 
slant of the rafter, as in Fig. 31. The raft- 
ers over the covered galeway are show , 
in Fig. 12 . They s-Eirculd he ban dsn we d 
from pieces of 2 by 6dn. material Lay utit 
a fult-siac pattern on cardboard from ■ lu: 
squared drawing in Fig. 27 r 

As wood shingles are used, the r -mi 
hoards are spaced 2 in, apart, to provide 
ventilation, so that the upper ends of lie 
shingles will dry after a heavy rain, I he 
first board is started at the bottom of llit! 
rafters. The ends of the roof boards nre 
j List flush with tlie face of the end r; iter, 
as shown in Fig. 31. Continue up on I "lb 
sides, breaking joints over the rafters Al- 
ternate th 
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c lengths also so that 
the joints do tint occur on the 
same rafter too frequently. The 
opening between the roof hoards 
forms a convenient toe-hold for 
working up tin: roof. Use two 8- 
pClll'iy nails aL each rafter. 

X o w that we have o llt house 
under cover, even though a hit 
open sn places, we will leave the 
description of the shingling, win- 
dow, d no r and interior-trim in- 
stallation for next month, when 
elevations and details of the fin- 
ished hu tiding will be given, 

A Iso. It ere, defai led d r a w ings 
and complete instruct ions will en- 
able the average handy man to rlo 
all the work himself, which in 
building a house, represents quite 






a saving in cost. 
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Improvised Power Screen Handles 
Sand and Dirt 




Thii HVimrm.iiJ i.' J'o'.viT Scfcen Is Ine-ipEn hte 1 a Make 
Bus Wi]| Kindi* a Lai-t" tj-i.-onsitjr oE S*n;l 



Powered with a small gasoline engine, 
this screen was used for screening sand 
and black dirt for making greens on a 
golf course. To make the screen, 5*- ft, 
crosspieces were bolted eo tine rims oi two 
cultivator wheels, forming a large cylin- 
der which was covered with 1^-in. wire 
mesh. The wheels were keyed to a suit- 
aide- shaft supported between two trian- 
gular frames made of 2 by 6-in. stock. 
Hearings for the shaft were made by drill- 
ing holes til rough the upper ends of the 
frames and fitting them with oil cups. The 
engine was belted to the screen by means 
of a large pulley keyed to the end of the 
shaft. Tn use, the end of the screen oppo- 
site the pulley is raised so that when the 
sand is tli row n in side, the screenings 
work out at tEie opposite end. 



How to Make Thermocouples 

Thermocouple pyrometers for measuring 
the temperature in ovens, furnaces and 
molten metals may be made at small cost, 
A thermocouple consists of two pieces of 
different kinds of wire. No. 16 gauge or 
larger, twisted together at one end for a 
distance of about J4 in. anti brazed or 
welded together. This is the end which is 
inserted into the place where the tempera- 
ture is to be measured. The other two ends 
of tEie wires are fastened tn the terminals 
of a millivolt meter. If Nidirotne IV and 



Advance wire are used, the approximate 
temperature in degrees Fahrenheit is found 
by multiplying the millivolts, indicated by 
the meter, by 24 and adding 32 In- the re- 
sult. A thermocouple made from these 
wires is suitable for measuring tempera- 
tures up to approximately ! fifin') 3 F.f while 
one for measuring temperatures up to 
slightly over 2000* F, cart be made by us- 
ing Nichrome IV and pure nickel wire. 
With a thermocouple of this type the ap- 
proximate temperature is found by multi- 
plying the millivolts by 42,3 and then add- 
ing 32. The wires from which the thermo- 
couple is made should be long enough to 
reach to the meter without splicing, and 
they should be insulated with asbestos 
sleeves between the twist and the meter. 
Thermocouples may be mounted in holes 
drilled in the walls of furnaces, and in oth- 
er places too hot or inconvenient for a 
thermometer* l ; i>r measuring low temper- 
atures close to tho boiling point of water, 
thermocouples may be made from almost 
any two pieces of wire of different mate- 
rial. In these simple types, a galvanome- 
ter is connected to the couple, which is 
then calibrated hy r inserting it in a pan oi 
water together with a thermometer and 
recording the meter readings correspond- 
ing to the temperature indicated by the 
former. If the meter reads [jack ward when, 
first connected, reverse the connection of 
the leads. 



Holding Augers and Bits Tight 
in Toolbox Lid 

Tacked to the lid of a. toolbox as shown, 
a strip of inner tube makes a good hold- 
er for augers, bits, small screwdrivers, 
punches, etc. The elasticity of the rubber 
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permits easy insertion ui the tool^, yet 
holds them tightly and prevents them 
from rattling when I lie box is moved. 



Replacing Springs in Valve-in-Head 
Car Motor 

Here is a simple time-saving trick for 
installing new valve springs in motors of 
the valve- Lit -head typo. First remove or 
slip to one side the rocket arm Over (lie 
faulty spring. Then solder one end of a 
length of so ft- iron wire to the top of the 
valve stem and wrap the other end of (lie 
wire to the radiator tie rod so chat the 
valve will is? held against its seat. The re- 
taining pin can then he removed and a 
new valve spring- installed. 




New Minnow Pail Keeps Bait Alive 

A halt dealer in Wisconsin uses a coni- 
cal-shaped pail that keeps ttlitiUGWS alive 
on delivery to his customers. The pail in 

fitted with a 
hinged cover 
that has a 
sc reened cut- 
out to admit 
air so that the 
ward' is acr- 
a t c d as it 
splashes. Very 
little xv a t e r i± 
lost due to the 
sloping sides, 
which tend to 
deflect the 
water down a s 
it splashes in- 
side the pail. 



Rope Treatment to Prevent Kinking 

New hay ropes often lank and twist alt- 
er being strung in pulleys. To prevent this 
trouble, take one end of the rope nod give 
it one turn around a smooth, round an- 
chor post, or similar object, a( least 8 ml 
in diameter. Then hatch a team, truck or 
tractor to rh is end. Unwind alt the tope 
and string it out, Start pulling while a 
helper, Eiolding the long end, offers enough 
resistance tn produce same smoke as the 
rope scars a ring around the post. This 
does not injure the rope and it will not 
kink after this treatment white idling. 



CA pair of battery- terminal pullers wilt 
bs found useful for pulling rusted hondix 
brake levers for re setting them on their 
serrations after adjusting the car brakes. 




A Rack for Storing Welding Torches 



Wading Tore lie* Atc Always at H-irtl Whan IMeriad 
ii Thc^ Art KLj-.L Lit rim Holder 



Screwed to a wall, this rack keeps vari- 
ous, si*es of welding torches at hand, and 
in neat order. It i? made of 1-in, stock to 
xv hie Ei are screwed cleats of the same 
thickness, their upper edges being cut out 
to fit the contour of the torches, 



Attachment for Chuck Speeds Up 
Production Work in Lathe 




Here arc txvo 
simple a 1 1 a C Il- 
men ts for a four- 
jaw chuck that 
will greatly speed 
up production 
when handling 
s m a 1 1 s tj u a r e or 
ruutid stock in a 
lathe. Once the at- 
t ac h men t is ten- 

[cvr-d l ii I ho oh nek, 

it is only necessary 
to loosen one jaw 
to rcraovt or in- 
sert the work. The 
attachment for 
r o u n d s tock i f 
shown in the lower detail, and that for 
square stock in the upper one. 
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Small j.ii$u.laife| 1 o Uciuu Uc-unitfl on Did Truck 
Provides Portable Ire Station 



Ice-D istributing Station Mo anted 
an Old Truck Chassis 

An icc company in Kankakee,. 1 1L 4 uti- 
lised several okl motor trucks to make 
portable distributing stations, If the lo- 
cations selected proved to be unsatisfac- 
tory for business, 11 lo stations were moved. 
When not in use during winter months, 
the stations were moved into storage and 
protected fro-ni the weather, — George Har- 
ris on, Valparaiso, Ind, 



Gas Pump Driven by Truck Wheel 

To facilitate 
transferring gaso- 
line to and from 
bis lELnk truck, one 

owner mounted a 
small water pump 
oil the body and 
belted it to one of 
the rear wheels, 
which F of course, 
w as- jacked up 
when using the 
pump. The belt is 
tightened by rais- 
ing the body of the truck with a second 
jack until the proper tension is obtained, 



Destroying Cutworms in Gardens 

Cutworms can be poison ed with the fol- 
lowing mixture: wheat bran, l pk., paris 
green, (poison) % IE?. In a separate con- 



tainer, reduce the consistency of black- 
strap molasses, 1 pt., with a little water, 
and stir it into the bran mixture, adding 
water to make a moist, crumbly mash. For 
larger quantities, mix wheat bran, I (XI lb., 
with white arsenic, (poison) 5 lb., and 
blackstrap molasses, 2 qt., in the same way 
as the smaller quantity was made. This 
mixture will treat 15 acres if the mash is 
broadcast, or 20 to 25 acres, if it is scat- 
tered. only along corn rows. As cutworms 
crawl out of the ground at night:, the mash 
should not he scattered earlier than four 
o'clock in the afternoon. 



Left-Hand Thread Cut by Reversing 
Running Direction of Lathe 

A left-hand thread can be cut with a 
lathe in the same manner as a right-hand 
one is cut, starting the tool at the tn.il— 
stock end. The cross slide is run out un- 
til the tool post is at the hack of the work 

as shown, running 
the lathe in re- 
verse. The advan- 
tage over the usu- 
al method, is that 
the tool can be 
brought into llle 
cut away from the 
work, thus taking 
up all backlash be- 
fore the actual cutting starts,— II. lloore, 
H a mi Eton, Qnt., Can, 



Bead Keeps Compass from Making 
Large Hole in Paper 

To avoid marring your drawing paper 
with largo holes from a compass point, 
slip a head (ive r 
the point so that tl 
projects a little, as 
shown in the cir- 
cular detail, and 
glue il in position, 

In this way, the 
head keeps the 
compass from be- 
ing pressed too far 
into the paper, yet 
allows the point 
to engage the sur- 
face sufficiently to 
prevent slipping, 
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A Simple Gun for Sandblasting Light Work 





5ANLJ 



SCtUtMD 



strxRj.w 



brass ujb£. 



hOSL ID Oyt'^P-ri-zZO 
AIR SUPPLY . 



This simple sandblaster is made from 
pieces of brass toll s 05 and sheet metal, A 
vacuum cleaner may be used to furnish 
the air supply, although better results wit! 
be had front a compressed-air supply* such 
as an inflated auto tire. The exact air 
pressure required depends cm the work, a 
pressure oE 30 Eh. being about right for 
most purposes. When using the blaster 
for the first time, adjust the tube carrying 
tbc air hose until the best results are ob- 
tained, and then tighten the setscrew 
holding the assembly in place to hold the 
adjustment. The blaster may be itsed for 
a number of purposes, such as matting the 
surface of metal, cleaning, and for pro- 
dttc in g orna men lal fin i shes on gla s s. W el I- 
cleaned and polished metal surfaces usu- 
ally take electroplate belter if they are 
sandblasted, and then cleaned before plat- 
ing. Lettering may be etched in glass by 
rubber-cementing a tough paper mask over 
the parts, not to be blasted. Tf a number 
of pieces are to be blasted with the same 
pattern, a sheet -metal mask may be used 
repeatedly. In blasting glass it is a good 
idea to support the work and approach it 
slowly with the blaster until the desired 
results are produced, using fine, sharp 
sand (hat has been screened to remove 
large pieces and foreign matter, For fine 
work, various grades of emery powder or 



coarse pumice powder may lm used in- 
stead of saml. When doing this work, the 
operator should wear a mask and goggles. 






■I 



RAPILIS 



Flashlight Carried in End of Level 



You can Carry a 
pocket flashlight 
in a llolc drilled in 
the end of a level 
lor reading the 
level ip the dark, 
A swinging coi r cr 
is screwed to live 
level E« keep the 
flashlight in place. 
Tf desired* a second hole cun he made for 
carrying extra lamps for the flashlight. 



Nl> 
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ELrop-lt Alii if, Holding T&oli 4lt Pvoffif An pit 

to Crtiwl Bevel an C utcLrij E:lj;es 



Device Helps in Beveling Cutting 
Edges of Tools 

To eliminate difficulty experienced in 
grinding the correct Level on cutting 
edges of tools, such as chisels, planer Infs,, 
etc., ! made the device sliowtii It consist s 
of a piece of sheet metal, to which is 
screwed a piece of wood having notches 
cut on the top side. In thin way, I could 
clamp the end of the device under the 
grinder and place the butt end of the tool 
in one of the notches, which held it at the 
proper angle white grinding.— ftoseoe A. 
Johnson, Portland, Ore. 



A Surface Gauge for Rough Work 




One mechanic who had several rough 
castings La scribe, made the illustrated 

surface gauge to 
save his regular 
gauge. A threaded 
rod was fitted with 
three nuts, one 3j-l j - 
Eng screwed tight- 
ly against a su li- 
able base into 
which the rod was 
turned, while the 
o t h e r two w ere 
used to hold the 
SCribcr, which was 
a piece oi" drill rot! 
he tit at one etui to 
fit around the rod, 
while (he other 



RQTTDV muf 
nrr . tirnt 



end was pointed, A metal washer was 
placed on each Side of the scriher, adjust- 
ment of which is obtained by running Lhe 
two tlllla up nr down on the rod. 



Clutch-Plate Alining Pool Made 
from Transmission Gear 

Garage mechanics who special Lie on one 
or two makes of cars, and tin not have a 
clutch -plate alirting tool, can use the main 
transmission gear and shaft of a junked 
cat 1 of the same make f-ur this purpose. 
By inserting th? end of the shaft into the 
bearing in the end of the crankshaft, or 
flywheel, as the ease may be, while assem- 
bling the clutch and pressure plates, the 
other parts of the clutch can be lined 
properly. In this way, the capscrews can 
he tightened without repeatedly swinging 
the whole transmission up to the clutch to 
sec if the assembly lines up pruperly.— 
Carl Meiter, Russell, K.ans. 



Coiling Lung Spring in a Small Lathe 

I recently had a job oi coiling a 25-ft. 
close lL, left-liand spring in a 6-ft. lathe. 
To do this, the tailstock spindle and screw 




Sjtrlag* Ar$ Easily C ailed are Small Lai he when 
Screw Assembly b Rrmc-vcd from TailatoEfc 



were removed, and a bushing was insert- 
ed irt eacEi curd, the bore being the satUc as 
the outside diameter of the spring, One 
end of the mandrel was gripped in the 
chuck and the other es tended through the 
tail stock. In making; the spring, one sec- 
tion was coiled from the tai block to the 
chuck, and (be carriage was then run hack 
to tile tailslock, pushing the coiled part of 
the spring over the mandrel and through 
the tailstock. The tv Ere was damped to 
the mandrel with the carrier and another 
section coiled, this cycie being repeated 
OS] til the spring was completed. — Charles 
Kugler, Philadelphia, 
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Guide on Tractor Helps in Drilling Grain 




Clamped to the iront axle of bin trac- 
tor, one farmer marie a guide or marker to 
overcome the difficulty experienced in 
steering the tractor so that the grain drill 
would not overlap the land previously 
covered. The guide was made by riveting 
two vertical pieces of heavy angle iron to 
a horizontal piece Ot" the same material, 
the length of which is the same as that of 
file drill. Chains, long enough tu drag an 



the ground, were then attached to the 
ends; of the horizontal piece. The tractor is 
steered ho that the lower end of one chain 
drags along in tlic previous drill mark. 



Pin with Pivoted Key Is Quickly 
Removed from Machinery 

To facilitate the 
removal of a pin 
holding parts of 
machinery togeth- 
er, slot a n e cn d 
and pivot a key 
slightly off center 
in it as shown. A 
short piece of coll 
spring between 
the head of the 
pin and the machine part, holds the key 
against the latter ho that it cannot loosen 
enough to release the pin. 



Bolt Used aa Bushing Puller 

A holt will Pjc found handy for install- 
ing new spindle bushings on a car. Get 
one about the thickness of the spindle bolt 
and a little longer, You will need a heavy 
nut and a few washers. Place the new 



hushing in place, after removing the old 
one, and insert the holt, using washers 
under the head to prevent damaging the 
hushing. Then by screwing up the nut, 
the hushing can be pulled into place in 
the spindle. 

Device Smooths Wrinkled Pockets 
This device will save time for the 
dot lies pressor in smoothing wrinkled 
pockets. It' is a piece of spring wire bent 
as shown, friction tape being wound 
around each side to provide grips for the 
hand. In Use, the 
sides are pressed 
together, then in- 
serted Into a pock- 
et, after which Lite 
sides are released, 
am! the device 
pulled out. As the 
c n d s s p r e a d in 
coming out of the 
po c ket , th e wrin- 
kles are removed. 
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Built at Side of Oil Pit. R«;iair Kit Ke^j T-jcH Handy 
■rvd m Sign 



Repair Kil Built at Side of Oil Pit 
Keeps Tools at Hand 

A gas-station owner in Detroit, Mich., 
built a repair kit for his took at tile side 
of the oil -drain mg pit. It is about 5 ft. 
high, and 3 ft, wide. In it are kept 
wrenches, tire- repair outfits, nuts, bolts, 
etc. These are always accessible, and arc 
locked up at night by closing the swing- 
ing door. Lettering ort the inside and out- 
side of the door serves as a sign lo let 
motorists know that auto repairing is also 
done at the station. 



Section of Disk Harrow Makes Neat 

Small-Farts Cabinet 

One section of 
a disk harrow sup- 
ported vertically 
on legs provides a 
handy cabinet for 
tools and small 
parts in a black- 
smith shop or ga- 
rage, The lower 
end of the disk 
shaft k drilled to 
take the legs. 



Removing Welding-Torch Tips 

The tips in welding-torch heads some- 
times stick, and arc broken off in trying 
to remove them. I have found the best 
method of removing either a tip or the 
broken end is to back up the head with 
solder and then tap it with a small hall- 




pcin hammer to loosen the part, taking 
care tiol to hammer the head out of shape. 
A wrench may then be used to remove the 
tip, or if it is broken off, a square file or 
similar tool may be inserted into the hole 
and the broken part unscrewed. As a weld- 
ing-torch bead is expensive, El is practical 
to repair a broken one. This procedure 
necessitates cutting off the broken part, 
heating the head and building it up from 
the seat with a good welding bronze. The 
work is then quenched and dressed down 
to proper state , after which it is drilled out, 
reamed, and tapped to take the tip. After 
lapping, prepare a copper seat, which is 
inserted into the base of the tip recepta- 
cle, The copper should he annealed, and 
when in place, it may be expanded to a 
tight fit hv screwing the tip in securely. — 
Hal lie F. Davidson, Great Lukes, III. 



Improvised Clamp for Mitered Joints 

Two trian- 
gular blocks, 
s C r e w e d to a 
bench top near 
the movable 
jaw of a vise, 
and a t h i r A 
block, screwed, 
to the jaw, can 
be used for 
clamping mitered work such as picture 
frames, for nailing or gluing. The size of 
the work will determine the spacing oi 
the blocks. 



Truing Screw- Machine Collets 

Here is a method that has been found 
successful for truing screw-machine col- 
lets: A piece of square stock is put in the 
Collet and lS held in place by a brass forrti 
threaded cm the inside to fake a threaded 
ring as shown. The space between the 
form artd collet is 
T hen filled w i t h 
solder, which keeps 
the collet from ex- 
pa o d i n g so that 
the surface can be 
trued up. Alter 
the job is finished, 
the solder can be 
melted and saved. 
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For Your Home 
Workshop 

You should tiliV* a- Cdpy of lliin Ixwk 
rwently published! by l\i|iular Mochumtw 
entitled 

Make It Yourself 

Th.<- hamc nadi-iiic. wf'ircli. 1 ; jrnunp c»r olil, umntfii* 
■nr preifr*iaihii:i.1 i mil mill delight 1 b runlcing 

tiiH-n>' '•ri Ik IliT'UW •k-aiTib' 1 " therein. 

Brilli fattier aniJ F>nii mil ftr>L fuetnntiren and an 
*w;n-iatiH>»i of inlemi. in iiuiki he uwMwiwl ufm’i irwintxLl 
arLidcti fur iui.iIioi to Eulmiic upon their coiriy'k Ci-jri. 

900 Articles 
All Different 

Tlitrr iitr fttthftfctlvi Bhi& IKittldi!, ft variety Otf 
toys tliiL operate thriiise-lvt* by mentis of so Idhcjikhu 
* triplication ill iiurliiLiiiwi) prilttiiihA, IIutvI iiiuumnn-Eii 
devices for i ndririm urnL (yutd-noii. for I mill nsLi.-r ami 
lmiil. uuiciuti ih«iici:s iu Etirnitunl fob chiMrtn, mireii of 
ii*efi|] appliance* lor di& home, thin** o! bwnty ftM 
u I i' itv for lawn ;i n> : panicn, etc. 

Rpm-ml ft Kith'S lUBtrurtt-hu nuiftfctir Irwlifthir in [ha 

earn aenL use of tool*, kpeein] ttmki f ■ -r * pedal purpo*rd. 

Iiriw fti|i| gn i?Vnn, h'j™ l^i soklcf. the making 

of ii liundy wrick kc-ncli,. cuts, j linl.t arid aiethods in 

wmaJurirJaiU, aiJtOrrKiblla RflKiiriiiir, jiiHliilliiu 

equipment, house wiring, fixi'jrc huncing, working in 
Kla*B r leather, i-m-ljil, i i-lji.l- m I, latlwi week, urili.:n.,r 
31:1 tCh E.if old nm-nlii.nn.il 1.0 iriftho era ui In mint Lbnt wijul.j 
tiij ux.peiiaivc (0 buy. at';. 



T c -I- fill 1 I hr- 31-: 1 1 ilh 
M ivl-dli'c 
Filin Mmll'l Mlkl-r'H TiWibl 
Uullil Vi.m 4>ivT| tlblp 
Model 

Fhlp iCndtl Plans, 

Wiw flis-ija. 

F'UiiTtu 
H 'rary down 
W n I kl ng _ V ! am |ma 
WIiqh-j Tn'iKirxHh 1 1 1 1 r: 

1 1 -lull ^,- 1 1 Elrli-~ii-JSniU 
Mcrmf-Urt-Twra 
liVIcclknc P ip 
H'j.i h, fiat Unnclt 

VlJirlHl iii.ih ' L i -y 1 
kkallnir w i.initiiir 
Venetian s^lne 



Some Of the Articles! 

Mmn -rail E'iia.(*f 
V,' rllLlin t'uLULu:L 
ttVirkBii'iirli 
Ten iVugnn 
[trill'-' Ajinaritua 

L.u-a I: I. 'iimim- 

cwnp * ":-u 
CJnl iCothU twin 

JJoiIcbI lr-lrijiiKTl,i 
Hrilpe TjlDirtirr 

1 L i * . i * 1 1 1 . l : I ■ ' [hL-rliiil! 1 lilne 

i^iparll l urlikna M p pi r 
TsmLi Ironi i^cttLiiii M b- 
rtilriM 

Piitnll Vnlvea 
|i*nrt C.nUtr 
Auto filnre HhirH 
Frcftrir Vernr>t;n-Itnuud 

l i i rlH W Mrl 



Price $3.00 
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M rill'. ■! Pii4E|iiliL -j|:-'.'li rivi-li'l id |irii ■' iliywlirm hh 1 h-r 
world, iry.ni nnhh.i In l\ fl„ FlftirftH, l^.rUi RIoh. AiuBha 
or Stmli-Hi, wn win tend fh" i""jt mnll U. <3. 11. II you 
fttfer. i-- i rr. [:■: y |hlv p&irman rrben titdelLvcn the gurkagf, 

PtiPirLAF MECHAKIC9 PRESS {ROOM P-IO) 
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"Hey Doc, 

—is that Needle QHstoned?** 



' "in L‘ Rfiy C]ni|imun AndiL'wn Asiatic Enprdb 
5H1 n? h?d rht bt->C docibiS Jr-Cill tli«: RuL :ofe Her 
Instituce in Peking/' one of [hu Leuubyr; mid. 
raykflJong hypodermic needles f&r&srum 

nijctTscins and ocher emergencies. They had (he 

fint'sr equipmenr and kept cheii iesiruitientS in 
rh ebese condidon, We never went iaio cite Gobi 
TF«crr ^'Jthour *n o/hte at" 

H-yjitidrrmic sharpened on the 

finest grained oihfene bntswn — the furnous 
Norton Pike Arkansas, This stone gives xhe es- 
netnely smooch sharpness needed. 

AIE eitpert workmen with h?nd nn-d mnetiine 
edged cools know fhar pibiwritg is needed for 
dean, fasr cuccing. If you doubt irwork one day 
wicls an oiisiaatU edge, Noic how much less 
cited and s leulei ud you ate. 
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Aviation leaders want 
you to leam RIGHT 

T he future, o f aviation rldjjri.ils nj^m ihe 
quality of its tmhiing, and no more iiUen- 
Eivc instruction can be f iveii, in nil llic phases 

i.f riNMi.cn ttrria] acid jirivjEo ilyjriy., tliacc in 

offered by Boeing School. 

Ann'rin-LiV mast tin m p] r(c KTflUn >1 linurKis*- 
A tr-url* i n ^ sniff of sixteen, including airmail 
veteran; averaging WHHJ 1 hours in the air. Eight 
training phictcs uf dlG^i-unl types. Location on 
Oakland Airport lill-J'Kar flying weal 1 1 nr and 
observation of Uncled Air Lanes oiJeralsons-,) 

tied free Hit i let i n 

A tlc nan v fllrnu.Il palul nr boij pnidiulu of 
'Hoping SrhiKil v,hit Li* MnniLunl h nn«J 

\1-Tflii I idJL-, let 111 ►riDil W>H lb« C^FTC-nt 

JJul Irian,, j[iTin|| ru.ro i I rural I I - ci| ■>!?£■ 
■tiftilik, xr« ui-win, ruti saili li-i-iDp r-unil i- 
tl-nnn rvn | h* fi Irp-nrt. F i II an anil jxulI Ux-a 
ClW|hijj. 

jVvlxE Jl n ry TJ nr riLE , July & r 1 3 J-J 
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IMew Motor- Driven 
Woodworking Tools 

Nsw 1P39tioo of ''DEltn.' 1, QuaU 
itr TcjiiJ* IticluilM CEnpiovfd did- 
lur-ilrcvc-r. JeinCctn. Hnod , 

CircttlfcT flows. l.ocKrsi, It rill 
Prrafl, /Nli'iuldinf Cutlc-m. ScrcilE 
Saws . ant] ISht \mz , Etn^il i n r. Mor-' 
tifllngi. SanifoK Aat^lmiTrl; — 1 
und coinOivU lin? of 

Oil At now ]::V. r ]1T ilL 1 ji'-W-U. 

BeOnt TODAY fox aaiH. hhh 

FREE il]uutHi!wd FKF E 

45-|.=i(«o Cotoli>a r - 

4Bd full detnila uL f |f>£ 

IDnDny Troil CKTsT 
Jinit Hun/ Fo/onc-nt Ftoju. You Wilt 
not bo obligated in any W«y. 

Dallq Mankif act wring Cb f 

3Tlf5 A7?i, Mllwmlit*, Wb, 

See Delta Teals In ths Electrical Group 
at l ha Century of Progress — Chicago 




ADVEW^SING SECTION 

THU ARMY ON WHEELS 

fCantjnuuiL from reicre i5i 

Ear - widespread suffering. Scores of st cant- 
ers were Litkable tu sail fur lank of COil. 
The outlook for occiii &liippiiig was even 
worse. What tonnage we bad was on a 
most llnsatiiiactary basis. There were 
ships of the army, the navy, the shipping 
hoard, the Relffiau relief and of various 
commercial organizations-. They all oper- 
ated according to their own necessities. 

We had man-power in abundance, but 
we bad no plan for employing the fac- 
tories, the farms, the mines or the trans- 
portation system of the nation in a gen- 
eral scheme that would enable us to apply 
our might in war. If ever there was a gov- 
ernment m tremble it was that of the Unit- 
ed States at Christmas, iyi7. For all sup- 
plies, Commodities, storage and tonnage 
buyers for our own at toy, navy, shipping 
board, the Belgian relief and numerous 
commissions of our allies were competing 
recklessly with each other, Ouc situation 
which developed illustrates the condition 
that existed in every market. In Chicago, 
representatives of numerous nations, all 
committed to the 5-amq purpose, bought 
contracts for the delivery of more wheat 
than could be produced. They had cor- 
nered the market against themselves, Jint 
Patten, the greatest of wheat speculators, 
hazarded the opinion in the wheat pit that 
unless there had been government inter- 
ference the price of wheat would have 
gone, perhapSf to- fifteen dollars a bushel. 

The most important war-department or- 
der I ever saw was one known as General 
Order No. 367 r dated December 13, 1917. 
It established in the office of the chief of 
staff what became known as the storage 
and traflic section. To this section was 
given plenary powers in the procurement 
of supplies, of their storage and the trans- 
portation of troops and supplies. What 
bad been the business of innumerable 
competitive bureaus was then Consolidat- 
ed under a single agency with gigantic 
power. The man who was placed in charge 
was Maj, Gen. George W. Goelhals who 
eatne from retirement to exercise his fab- 
liIoils ability in this pest. 

This digression into the condition of af- 
fairs during the World War has been 
made to show the steps tlie army has 
taken and is taking to prevent a repetition. 
. (Continued la ;>□£« ]J ;A) 
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BUILD y OUR OWN BOAT 

AT SMALL COST 



n?c -a bHaUliit rnth.uaaiiBt you liari: Icnc 1 felt the 
bMd. t'f A r-r-il ly priiid Lniul! oh bwitkils; ohfi that would 
retienH^. fitEP'by^steji Eiaitn all the detail: 



I F JX’J 
QMd 

plain in eerapneiunMirS, HtEP'l _ 
i.l hji-.-vt. 115, hojt-biiildLiifi inn.l PijAt- miihi-UitiiiRi’u. 



nxplain in comp 
: hualing. bc*l .. „ , 

]t i> Uyi tie ornate-, ir budder and mi.o.I boat owour that 



The New 

Popular Mechanics 

BOAT BOOK 

in written. fJ Err are bo u la thni 

IITM t I l |_, v 1 1 r ■! m ibiidirifl and #li 

E 1 iojo'jk: 1 i]>' explained that any 

■ 1 mpiirur i^u/ljtrHn li i.itt 

t\ ™ wci' 4 . Tlie live in ns include 
I n:1 li I r 1 1 1 : : :l r ■ I !-= and Oltthiriirdp, 
font toatn. oh 4 * bitifH, pitll'iig 
tn.-a Ih and L*di 1- propeller craft. 

The One Booh Needed 
By Every Booting 
Enlhuiiall 



hunt budding infcflh&tkiri. thran in j-wrtrA.inir 
tyau Irani (u fcneif aim 1 it (lie operation, uijnipnieni., cars, 
rejrair Mid tmaintnitinqn of W*(i. Tbli iiwladfl# waibMO- 
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Railing c^nft. *nv«T.mr-pt pafuilMkon -of motw ktiM*. *en 4 e. 
ph:rin tignah. uduTijJ boat kinks of vniloua iir.ijj. ftiuary 
cd terms. thMw. tta- 
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Raise Frags lor Profit 

**# HKHt Tilts HOW 
The F r ?u Industry. Lj j W 
L. Hinniu. A flLuEtdrttd 
Umk nf IriAirihTk'n, oovnrlBE 
•evorj Dimse I nitr rtilHlrut, 
pur. present and fuipm Prow 
cutum In explolniMl in clear, 
i.i ml on I .Ltirli h 1 1 Imp l.u £ r. 
TPh*# pri.' in. 1 1 1 v |i I :.i 1 1 F Hit ruS- 
BlnwrinH piinds. AJihi de- 
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pejy free feeder — a new me 
rfiar.irjil borier. K 3 ±ny Llluj- 
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EXTRA LONG STRETCH 

p/qRis 

GARTERS 

FOR GREATER COMFORT 

Encircle P1 X Ecj»h easily, yet hi one Ice 

perfectly. No bidding — no eSippEng. 
l'jtira Jn*(K siffitcta, ten# laitiitp Stein- 
weave F-lnsiii; found rirdy in F... tlh 
O urtrrs, MntJesdy priced- 

rrc M CTAL, C AN TOLjC li vo LJ 
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A STE1H S- COMPANY 
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A I R P U M P S 

RdlART Git Punm, Ait Motors 

TAKE UP THEIR OWN WEAR 

NOISELESS uk«I rwp<Mr riiytirH, XU* mt 
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MANY SIZES— VACUUM - PRESSURE 
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BURN TOUR NAME ON TOOLS 
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lurdMft imS drrfllL Abl I l.iir limbIiTi j fii Lfljp 

■taul liii- arriird in uept «ldi infea or inti- .. 

Cimpliti Outfit flj6- Fiilbi Urrlirll 
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THE AERO MIDGET LIGHTWEIGHT MODEL 



GAS ENGINE 
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South Bend lathes 




% Sizes 
and Types 

S' to 36 ' gwEng 

Cauntcrfthaft Drives 
Mufw Drtrcj 
S’TCQO urn] 



Iti'i.# On I'rik Chnn go Ccar I.a rJi i- f j 1 .? b 
*r-iin.r3 F<>r <Jtn».rii.l C-nt-nlac Ke. 03 

d ran tirin' ii nd l?i k I-iu 06 ji .-.n OLivii L> pel 
ul Seal I k J 4 - ■ n L Hj.rk icnTr-iL, Scrnw t !ul- 

• iriB" lathes. Attachments w.ii Teols. 

Uneu i : y U. S_ Lj I :v L . , [iy ;rfcm:fii:L'<i:ini; 
rl-^ntSi machine, tuht 9nc-|j4iix P huuie 

ch'.'iJl- n:nj takam Lijxjr*, 

South Band Lathe Works 

(1 ? MtmI iu'jn S[, ,£uu i Ii tlu nd , Ind. 
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BULLFROGS 

THE TRUTH ABOUT THI -5 

FASCINATING NEW INDUSIR V 

Mftoafiw matlKf free 

SOUTHERN FHOC FARMS^^^ 





Make Garden Pottery Without Molds 
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. 6 e*inl Arad remani. 

Cluj #nESr$ ti'i ,iL piiiH hi crwta J-Tou. k*™ than ns 
■in: MM. or i : ' 1 1 1 1 ■ 1 A it |i ,r Tor lt.-<Ell [Liniu 
fu«T week. ir-r-uiL J He for bthik. 

National Pottenes Co. 

Minnenpqlis Minnefota 
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EAftN GOOD MONEY 

STRING TENNIS RACKETS 
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Catch Fish! 

Bda, Mint. Miukrm wIlIi 
m t iftMInc ^:ili-nr:ivi| 

51KLWI ME TRAP. IT rlCE VJJ mi: FflEE TRAP DFFE» am! TtaFRAlD 
('n 1 oi'<r it nf niiilnm-TiM [-'h i linlifHEEu iniriKiiin' mir inr«, 
WAkTON SUPPLV Co. r ISDJ JUNIiTIL AVE.. (T.L»UIS. MO. 




VEST POCKET ADDING MACHINE 



FREE TRtAL 

— SfcND KQ MQNEV — 



lidlllfi. IT* *31 J'llp rjJrulfcU-* i m rd i iL" hi j- 

r luliiaii i:_VJ I I I ii laW rw.nl a Liali|H 
nrtj iraali > 3Br Aiililmil in I -railr-m lr 
luiliFfl pa'lri in Jeti 1 l-m rni nl tii r nriirr 

INM 0V Ml !&FIE& ll*ER£i. Wp. f m 

GALG4ILATDR MAGH 'NC CWWFMIT. 
hi Ti|«. DihiL SI. CH 1CACD. IG.LinGI«- 
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BUILDING FIVE- METER 
RECEIVER 



tCMilinuf-:! i'i.jih ;iuce 1 J 3 ) 



Til&o be given. Almost ai]j r Lind of atiten- 
]]it can be used ior the receiver, and the 
circuit It the pofrutur supcr-rcgcncTativc- 
varsety using: uutn-Ftet tubes that n:ay lie 
operated either Oil batteries or a.C. Tile 
B -sup ply can he obtHtined nvitli e [flier bat- 
teries or any B -eliminator that will iur- 
TTish the necessary 135 rolls. 




Tlie simplified wiring diagram is shown 
in Fig. 1. This is an X-ray view of the lay- 
out showing all 

parts and con- 



• 4J 



ns.2 



H-i-y w-teac. 
" AAOuhV 



4|jS 



nee Lions above and below the Sub pan cl. 
The pliolos show the arrangement of the 
tubes and midget variable condensers on 
the sub panel. It will be noted that the 2- 
plate midget condenser is mounted above 
tiie 5-plate band-setting condenser by 
means of a ^-in. strip of babel ice, J4 in. 
wide and 2 y x in. long. This assembly is 
also clearly shown ip the insert photo 
above the schematic diagram, Fig. 2, This 
Condenser assembly and the 11-plafe main 
tuning condenser, Ca, are mounted on the 
base by means of lpi-im b-32 machine 
screws at a height oi about 1 in. These 
midget condensers are the HanmurEund 
ultra short-wave types and the rotors are 
common with the frames. The coils I-i 
and Ls are supported by condensers C= 
and Cs. These coils each consist of 7 turns 
of Wo. 16 enameled wire and have an in- 
side diameter of in. The turns arc 
spaced the diameter of t tie wire. The main 
toning condenser, Cu„ is Incited in, 

fC*vii linked la page 11SA1 
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Increase Your 

Earning Power 

Apply tin - ' 17 and labur-ear jnp Ji inka Co yn-jr v.nrk. Turn 
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hJiuh wiKfk, rAp*lrLn|. hi'd-maHi'e:. jKJultry rais- 

ins, iiiuoiuy ur liomc repair work. cc-L this 

LIBRARY OF 3600 

TIME AND LABOR SAVING 
IDEAS for SHOPMEN 
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SHOP 
NOTES 

for 
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528 Articles 
563 I II List rations 
224 Pages 

Price 50 c 
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contents below 
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TURN POTATOES 
inter CASH/ 

I I'LL SHOW YOU HOW 
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Noise -Free Radio Reception 
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INSTALLING INVISIBLE 
CAR ANTENNA 

fCaptipueti FrOrtl jMgt 1 J l>J 

uf adhesive (ape and paint over the bare 
spols. FinaHy ffivc the entire ear top one 
ar two coals of good top drcfi.H!nff, be in g 
careful not to tear the Fine wire loose with 
the brush. The top dressing effectively 
holds the wirg in position, making it a 
part of the top. The dressing also seals 
the hole aronnrl the leail-in wire. This 
wire to the receiver antenna post should 
he well insulated from the metal parts of 
the car. A shielded lead-in may He used ii 
preferred. In this case the shielded lead 
would extend front the antenna post on 
the set np to Within a few inches of the 
top neat the point where the No. 24 wire 
comes through. This shielded lead maybe 
anchored to a small porcelain stand-off In- 
sulator and only a short length of the un- 
shielded No. 24" wire would extend inside 
the car. After these leads have been con- 
nected at the insulator, the woven-metal 
shea tin covering the shielded lead, may lie 
grounded. Care should betaken that this 
shield does not touch the antenna post. 
The -enamel! insulation must he carefully 3 
scraped from the wire where soldered con- 
nections are to he made. 



BUILDING FIVE-METER 
RECEIVER 

(Continued Erooi Jujfe 1ISA1 

back from the front edge of the subpane]. 
The bushing and a bakelite shaft 

connect this tuning condenser with the 
vernier Fllot dial on the front panel. The 
suhpanel 'is fastened to this metal front 
panel, at a point 2jd in r from the bottom, 
by' means of two I-in. angle brackets. It 
is supported at the tear with a bracket 
made from a tnctnl strip, x /t in, wide and 
3 m. long, bent over in. at one end for 
the mounting screw, 

(T» lit e-ft-nljnueif) 



When to Listen for Short-Wave Programs 

Owners of all-wave receivers will find 
that most of the European broadcasting 
stations dose at midnight, their lime, 
which Es six hours ahead of centra! stand- 
ard time. The 19-meter band is good for 
daytime reception only, while 25 meters 
is useful for both day and night. 
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METLM ACHES — THE MODERN MACH 
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ji.-u.i-l KanLu Fe Sipeeial Wateb ul qfw 
Io-h pritwi. I+.tmI for lyiir in ? tv reia- 
3i>^iji- ruid anlcet ymir vi.iteh. 

Wrll-t WyitchoF 3 rtd □ inim li-n J 5, 
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WORMS 

Infest All Puppies and Dogs 
Breed Disease 
Cause FIT5I 

Northing bo impedes 
thenormnl growth-and. 
well-being of puppies 
Find dogs, or sggra- 

rittg diitcri'.ptr isd 
S4WI*tt inaf? pronalnic 
deaLki than WOH.Mti. 
Scfulaf v.'-'.inniPE with 
G k'VE-r'j will uFefUuinC 
II* l*-nlEh vf ytr.iT peEa, 
Don't nej[iXt thU iLiLporuini -duty, Daltlo<Li|>. 
Yau can K?t the iollJvvinE G lowr Worm E crme-Jiti 
dr any of Glover'a furnan- Aiiirai*! JdtdktMt at nil 
Drug, I>? pc., HpcinLR.ii Qooii Store i ond Fat Sihopi : 

cumin s puffy capsules 

CLOVER'S ROUND WORM CAPSULES 
CLQVID'S TAPE WORN! CAPSULES 
CLOVER'S TETRBCHLDllETNYLHlE CAPSULES 
GLOVER'S ROUND WOAM (fENMIFUGE [Liquid j 
NOTfi-! If soup dealer Lj not yet supplied wHli the 
new Gio'vei'i Puppy vend £54 direct to 

Hr Cl*y Olevst Company for cl full aLse hoi. 

Pfj Ctairar'* ASp«'a Doe Rook, Aalry 0Mf 

r H bb dealer Far a ooj’y ar write direco to 

Y, 



POPULAR MECHANICS ADVERTISING SECTION 

\ ' MAGIC-RAY FARMERS 

[Ciyntinned from jiagc ft]} 

had such abnormalities an rounded wings, 
noticeable variations in the size of color 
spots, or UflttSually large feelers. 

What docs all this mean to the average 



r-r-jlii: k nure prna. 
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rind Tiulfl CO IruifVS yvrr um Iriilrr. far dialog. ‘ 7 . L 1 QiiniM 
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farmer, nurseryman, gardener, florist or 
stock raiser ? if one cares to speculate, he 
might well vision the day when man will 
he independent of nature ill the develop- 
ment of new forms of plant and animal 
life adapted to meet Ills particular needs, 
Under such conditions, tropical ■ fruit 
might be developed to grow in a temper- 
ate climate, for instance. 

As yet, however, these scientific farm- 
ers are very cant ions about making pre- 
dictions, They are shooting their invisible 
tight blindly, trusting to luck that it will 
penetrate the roots of life, then painstak- 
ingly weeding out the countless deformed, 
abnormal specimens and saving for future 
study the few which appear to offer possi- 
bilities,. But even their inborn caution 
does not keep these laboratory farmers 
from sounding a note of hopefulness about 
what the future may hold in store, 

“The possibilities, as applied to man’s 
welfare, of being able to modify in con- 
trolled fashion the heredity of domestic 
plants, are nearly endless,” States Mr. 
Haskins. JJ A cold- resistant orange type 
might well extend the citrus-fruit orchards 
facto the north, with enormous reduction 
of expenses in transportation, handling 
and ground hire. 

HJ A cold-resistant sequoia might intro- 
duce our noblest forest tree, and one of 
our best lumber producers, £0 a range 
from which it has long been excluded. 
New vegetables and new flowers will al- 
ways fund a ready market if they are su- 
perior to old ones, and the general tJ fe- 
•cvcl of humanity will be raised at the 
same lime. 

^Thc passing of the Texas longhorn in- 
dicates how quickly the entire stock in- 
dustry was aide to adapt: itself to a aeries 
of natural mutations selected by proper 
breeding. How' much more rapidly might 
that development have come with the 
X-ray to help it? 

f Tn nil this future application, which Et 
is far more (ban mere wild speculation to 
delineate today, the electrical industry 
will have an important part. And in an- 

tCaimniieJ Id i»iru ]?4A) 
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WHY COTTON IS STILL KING 

f Continued Front page ti'Jj 

liyflride for making fluoresce in and cosin 
dyes, manufacturing it from tiaplltlialene. 
Tlie color laboratory' at Washington de- 
veloped a way of making 1 it cheaply itnd 
this paved the way for the manufacture 
Of glyptal resins ,it a cost so low that they 
can be imeorporated into paint that dries 
quicker and lasts longer than ordinary 
kinds. Formerly, synthetic resins were 
too costty to be used in place of natural 
ones. A short time ago house paints em- 
ploying glyptnls were placed on the mar- 
ket after successful use ill industry. 

The huge factories making cellulose 
products, dyes and Synthetic chemicals 
constitute one of the nation's most im- 
portant lines of defense or offense in case 
of war. Doctor Calcott points out. The 
dose relation of cotton and big guns 1 3 
well known. Steps taken in making auto- 
mobile lact[tter and smoketess powder do 
not differ greatly, so that production could 
be Switched from one to the other with- 
out much difficulty. 

There cs a dye commoniy known as sul- 
phur black made from din it top hen ol, a 
harmless yellow substance consisting of 
erne molecule of carbolic and two of nitric 
acid. By adding another nitric-acid mole- 
cule the chemist can produce picric acid, 
a high explosive, Tn a similar way nitro- 
toluene is made in manufacturing dyes. It 
has only one nitric-acid molecule or nitro 
group. By adding two more, trinitroto- 
luene, the well-known T.N.T.j can be made, 

A comparatively new radiator anti- 
freeze is ethylene glycol, made by over- 
heating natural gas or oil and treating the 
resulting ethylene with water and bleach- 
ing powder. If, instead, the ethylene is 
acted upon hy sulphur and chlorine, mus- 
tard gan is produced. 

Much of the cellulose now used lor mak- 
ing everything, from paper to Mickey 
Mouse cartoons, comes from wood — from 
some 7,G0D,tXK> cords of it a year Wood, a 
less -pure form of cellulose than cotton, 
has' been kept on top by its cheapness. 
The reverse may he true some day. Nat 
long ago a method was developed ior pro- 
ducing "chemical cotton." This is not an 
artificial cotton, but the fuzz that in re- 
moved chemically from cotton seeds, Tn 
the ginning of the raw cotton to separate 
e , ’ ^CoBtipueiJU,!!^* Iff A) 
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it ip approaching <>Uj nge- wren*- 

attribute (.heir trouble to bladder and 
T-.lhJ uf-!.'- Trill f, is iriiiLf tinsr-p. st dan^riMiH 
mixtnkc. Sdcme lias discovered (lie 
Hal [rniihir kf. Hjfle-rv pmiutf ftlaarl falt- 
n:e — a Riaie affiktiun, 13 ut an bdulz- 
ina rnv,' dr up I ear hnme aland treat* 
meat hnH been [yi'lect-t'd tliaL (jiou;ondu 
of Ilsu rs. has brought SiVifc n.liif, 

ar.d quickly tesLored :n final activity. 
W* 1 . KIRK* Preside ht. 

The Elc tiro Ttiwnml C*- 
2 S’ HotIx A>e, 9 ttu*esiv(llp. 0 . 
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No Joke To Be Deaf 

— EVERY DEAF PERSON KNOWS THAT 
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STOP LEAKS 

STEAM-WATER— GAS— OIL 



S MOOTH-ON No. 1 strips. tanks of water, steam, 
oil, Kits and smoke. Make* a pressure-tight scud 
at joint*, cracks and breaks in pipes, boilers, radiu- 
tore, timks, ovens, hot-air arid smoke ducts. pall*, 
etc. Tightens loose handle* mi 
tools, cut Wry, push, brooms, mn- 
h nJlM . Slakes ft tripped nut*, bolls 
and screws hold. Tighten* loose 
looks, hinges, eastern, hooks, 
sterna, chair arms and Wee, posts 
set in art ,\l or cuoicCvU. ete, Stfijra ]gb£s 

in i i. 1 . 1 - m - i 1 1 1 i i >'' radiator*. hiME mnni'i Lii ili^. 
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from. pyrmriH Loom, makte t«idlialit and 
Jnah gapprirte tLjjht and proof u#mMt 
n:tlc, Applied cu-hl mkL luild* La an./ 
jih'IhS, citicrc-U:, mannary. tils w ihhhI. 
Jinking thews reprira yi>«mcli avliIiLi r»- 
[ti-iiim find dc)ayn and in «dutf iE you. I ; ; LI i : «■■ 
Loslnjctioim in L. I ■■ ’ Siti f, f.-t ti-O □ It-pjin-i- 
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Oa No. 1 in 7-os,, <& Jl^lh. tins 
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■other aspect Oil the matter- — th<; increase 
i?f the hum-t-otal c-f human knowledge, ac- 
Ljuired only at the expense of skill and 
time and labor— the electrical industry 
may hq able to make a substantial contri- 
bution to tfie solution of the problem of 
the present-day X-ray geneticist." 

That is the ultimate goal of these scien- 
tific farmers aided by electrical green- 
houses, experimental fields, modern facili- 
ties for microscopic work and the best in 
X-ray apparatus. If ii Es attained, these 
men, shoo ting their invisible light at the 
very foundations of life itself, will offer 
the electrical industry's, own particular 
gift to the farmer, the nurseryman, the 
florist and possibly the animal breeder— 
the power fca create plant and animal vari- 
eties at will! 
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WHY COTTON IS STILL KING 

(Continued from pngc 132 AJ 



seeds from usable fibers, a considerable 
amount -of short fiber* remains on each 
seed. This fu^z cannot be removed suc- 
cessfully by combs or any other mechan- 
ical device, so that cotton seed has become 
to some extent a by-pruduCt of low-Cum- 
mercial value. 

When treated chemically by the new 
process, each seed gives up its fuzz and it- 
self becomes cotton-seed bran which com 
rains over thirty-seven and one-half pet 
ceut of. sugar. The fuzs, a nearly pure 
form of cellulose, lends itself immediately 
to the making o[ hundreds of important 
articles and compounds. The bran can be 
fed to cattle. 



The boll is not the only part of a cotton 
plant that contains cellulose. Twigs, stalks 
and leaves arc made up largely of this ma- 
terial. That is iv hat led to the recent 
growing of test crops in North Carolina 
to determine tEm feasibility of raising cot- 
ton for its cellulose rather than its liber. 
The test plot was sowed, cultivated and 
harvested by machine methods similar to 
those used for hay or wheat. The cost was 
reduced to One-twentieth that of raising 
cotton for the fibers alone. 

SOj before long, the cabin in the cotton 
may become a garage for a mowing ma- 
chine, and the gill itl the neighboring vil- 
lage may be made into a chemical plant. 
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THE ARMY ON WHEELS, ^ 

tCputmncd trum ;i;ikc ]H- A) 

In ttie passage of die national-defense act, 
congress has wisely provided in advance 
for meeting the conditions set forth aljove. 
No longer will the control of procurement 
and industrial mobilization he en trusted 
to the general -staff. One section of that 
act provides that the assistant secretary oi 
war “shall be charged with the supervi- 
sion of the procurement of ail military 
supplies and other business of the war de- 
partment pertaining thereto, and the as- 
surance of adequate provision for the 
mobilization, of material and industrial or- 
ganizations essential to war-time needs/' 

Our shopping list as a people at war in 
1918 , contained JOO.OOfl different items. 
Today, a list of vitally essential things has 
been reduced to about 4 ,CXX) articles com- 
plete for issue, and the ttlCJl of the war de- 
partment know from what factories these 
things might come- Let no one think that 
today America is unprepared — industrially. 

This new shopping list of the army con- 
tains many items which arc a vast im- 
provement over impie merits used In the 
last xvar. The infantry, for example, now 
have racing tanks. During the World 
War xv e had two types, the lumbering 
forty-ton fellow's which had to be trans- 
ported by rail to the scene of action. 
Thereafter a soldier, walking* could keep 
abreast oi them when they were going 
full speed. Even the lighter six-ton tanks 
xv ere no faster and they, too, because of 
the short life of their caterpillar tracks, 
had to he moved to the front on- trucks. 

The latest and most admirable oi the 
tanks is the "Christ ie. 1 * It has a 340 -horse- 
power plant. It can be driven at a speed 
of forty miles an hour to the front, and 
then on its caterpillar (racks, at only 
slightly reduced speed, can be Sent rttsb- 
ing across the roughest battle terrain. It 
can charge “in bigh J " up steep slopes and 
if at a twenty -five-mile speed it encoun- 
ters a twelve-inch log it glides, over it eas- 
ily. This is due to the fact that four 
xvhcels on each side are individually 
sprung by a clever arrangement of power- 
ful springs and strong levers. Therefore, 
Its protected crew may ride swiftly into 
action over uncx'cu ground xvhhout exces- 
sive vibration, while some of them operate 
a gun mounted on a stable platform. 

(Continued to page I 3 AAJ 
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ft THE ARMY ON WHEELS 

{CjanliDUEiL from pafle 125A> 

The infantry which will be provided 
with 5,11 di swift, mobile fortress will also 
Carry trench mortars many timCi as effec- 
th-e as those issued lo them in the last 
war. That one had a minimum range oi 
150 yards and a maximum of yards, 
and the explosion of its shell produced a 
crater about two ifcct deep and £ouf feet 
in diameter. Our newest mortar, procured 
from France, can fire either a seven or a 
fourteen-pound projectile, and the light- 
est of these is about er[ua] in destructive 
effect to that from a seventy-five millime- 
ter gun. It has a minimum range of thirty 
yards and a maximum of 3,31X1. In other 
words infantrymen in the next war will be 
using weapons as destructive as artillery. 

The rifleman will not have to manipu- 
late a bolt each time he iires his weapon. 
Instead, his gun will bo semiautomatic. 
He will load it Ejy inserting a clip of ten 
Cartridges, and he can fire each one in 
turn simply by squeezing the trigger. Tf 
lie is operating as a sniper and his first 
shot at .in enemy misses, he can instantly 
correct Ids aim and take another shot by 
squeezing the trigger. The advantage of 
this will be apparent to any doughboy 
who in the last war discovered tile disad- 
vantage o£ having to work the bolt mech- 
anism after taking one shot. This was ati 
interruption to hi^ aim. 

The doughboy of the future will not 
have to await instructions that cannot be 
delivered until telephone wires have been 
laid. The various fighting units will keep 
in touch with each Other as readily as 
nowadays we keep in touch with Amos 
and Andy. 

I might list many other devices which 
have developed out of our peace-time 
needs which are going to be readily ap- 
plicable to tbc effective defense of our 
country in the future. Even though the 
very sky above our heads has become a 
part of our frontier, our unparalleled abil- 
ity to create machines gives us a great 
advantage which we have hardly begun to 
appreciate. Rome when she was mightiest 
was constantly endangered bv barbarian 
hordes. Civilization today is not concerned 
with such a threat. IL need not he, either ; 
nut when every grocer’s boy driving a 
light truck is already half trained for serv- 
ice Ei] a battery of artillery, 

Gopvnqhted materi 
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Small Ideas 
May Have Large 
Commercial Possibilities, 



Delays Are Dangerous 
in Patent Matters 



T]'ll l Fl’iKE BOOK shown here 
was prepared for inventors, 10 
show them exactly what steps they". 
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RMGiSTBRBD PATENT ATTORNEY 

WASHINGTON, D*C, 
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Anything you writ or semi me b s-trii l.ly 
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Now everybody's tryin’ 
to climb on our Bandwagon 





W HO’D have thought, folks, when we 
introduced Barbasol fifteen years ago* 
ihai the time would ever come when we’d 
have to warn you against substitutes ? 

But just took who's here— a whole passcl 
of people who h ve changed their tune and ad- 
mitted "Bristles" was the wrong hossE 
They all grinned when we said Barba sol 
would make the messy old shavjn' brush as 
obsolete as the high- wheel bicycle. 

They said man had plastered on lather 
with a brush since the dark ages and t by 

Cracky, they always would! 

But they were w rong, folks, yessir, they were wrong! 

A few open-minded men t ri ed Barb a h nl and found i r wo rktd like a charm . 
They bragged about it to their pals, and first thing we knew, sales be- 
gan to pile up. 

We kept right on improving Barbasol and the vales kept right on 
Climbing, 

And today, it's actually the fastest-selling shaving cream on the market, 
bar none. 

That's why everybody's trying to climb up in the driver's seat. 

We don't say these new preparations are "no good,” Not at all. Al- 
most anything's better than the soppy old brush and lather method of 
removing whiskers. 

But wg do claim Barbasol gives you the coolest, smoothest* slickest 
shave man ever treated his face to. 

And you've got only one face in this vale of tears* so why nut take a lip 
from Sing in' Sam and treat it to the best? 

THE BARBASOL COMPANY, Indianapolis, Indiana 
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